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TAMING THE FATHER OF WATERS 


War, pestilence, and floods were for a long time considered as 
acts of Providence. Man, from time immemorial, was too ready to lay 
the results of his own ignorance, incompetence, and greed at the door 
of Providence. Medical science is eliminating pestilence as an uncon- 
trollable factor in human life. We are in a fair way to outlaw war 
as an outworn remnant of the primitive man in settling controversies. 
Engineering science could make floods as unnecessary and preventable 
as outbreaks of yellow fever or smallpox. 

We point to the frequent and destructive floods of China as a 
sign of her backwardness. By the same token, we must look upon the 
frequent floods on the Mississippi and elsewhere as a direct challenge 
to the engineering profession and to democracy itself. Lack of engi- 
neering skill and especially the poverty of China make her impotent 
to cope with the floods on the Yellow River. We are the richest country 
in the world, and the greatest engineering skill is at our disposal. If 
there is one country in the world that could control floods, it should 
be the United States. 

Then, why is this country cursed with frequent floods which cause 
loss of life and damage to property that runs into millions? The un- 
pleasant answer is that politics, local selfishness, and narrow professional 
pride have crept into the development of our water resources and stream 
control. 

The improvement of a river is usually undertaken for the benefit 
of this or that locality. In the case of the Mississippi, at first one set 
of states demanded levees for protection of their land from overflow 
without concern as to the effect the flood drainage from their portion 
of the watershed may have upon the farms and towns of other states 
lying farther down the river. Then such southern states as Arkansas, 
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Mississippi, and Louisiana began in self defense to demand appropria- 
tions for building higher and wider levees within their territories, which 
finally gave rise to the present system of levees. 

Some engineers, particularly the army engineers as represented by 
the Mississippi River Commission, have put their trust solely in levees 
and are doing so still, in spite of the repeated disastrous results. On 
the other hand, the advocates of spillways and reservoirs urge their 
method of control as the only one that can prevent floods on the Mis- 
sissippi. There is no lack of forest enthusiasts who claim that forests 
alone will prevent floods. While each method has some merit under 
certain conditions, it is by itself powerless to take care of the flood 
waters of such an enormous river as the Mississippi. 

No technical forester of any authority has ever claimed that forests 
would prevent floods. What foresters have claimed for a long time, 
and have a thoroughly proven basis for their claim, is that in any plan 
of stream control forests on the upper watersheds tributary to the 
river play an important part. 

Of the advocates of the different methods of stream control on 
the Mississippi, only those who adhere to the policy of “levees only” 
and confine the current of the river to the channel between the earth 
dikes have so far been given opportunity to demonstrate the efficacy 
of their method. This policy has now been tried out at an enormous 
expenditure of public money for nearly 50 years, since 1879, and if 
the spring floods of this year prove anything, they prove that “levees 
only” are a failure. 

We do not advocate the abandonment of the levees. This would 
be folly. We do not recommend that the spillway and reservoir adher- 
ents be given a chance to try their method at public expense. We 
do not want the foresters to be given the responsibility of curbing floods 
by planting or maintaining forests on the upper watersheds. The lesson 
that is driven home by the repeated flood disasters in this country is 
that our approach to the whole flood problem is unscientific, haphazard, 
not guided by the experience of older countries, and leaves out of 
consideration many important factors in control of floods. We stand 
out for a universally recognized principle: that each stream should be 
considered as one unit from source to mouth. 

Before any further flood control on the Mississippi is undertaken, 
the first need is a competent investigation of all factors affecting it. 
This investigation should include, first of all, a thorough study of the 
Mississippi and its tributaries with possible dam sites, the forests which 
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now exist and those which need to be replaced, the amount of erosion 
and the means to check it, the protection of the surface of cultivated, 
pasture, and waste lands against cutting away by heavy rains, the whole 
question of levees and channel control, and the adaptability of storage 
dams not merely for holding back flood waters but also for generating 
electricity. 

It is further essential that this investigation should be made by 
men with open minds, who are not already committed to levees as 
the only method. There are many great engineers outside the army 
whose opinions on this question are well worth having. 

Senator Newlands, toward the end of his career in 1917, clearly 
recognized the value of such approach toward the solution of the flood 
problem. The Newlands-O’Connor Bill (H. R. 5025) provided for 
a commission, including the Secretaries of War, Agriculture, and the 
Interior and competent engineers to make such an investigation as a 
basis for further legislation on stream control. This bill should now 
be revived, either in its original form or modified as the conditions 
may require, and passed at the next Congress. 

If this is not done, the “levees only’ politician will be again in 
Congress next year and ask for more Federal money with which to build 
still higher and wider levees, courting further disaster to people and 
property in the southern Mississippi Valley. 


GEORGE BISHOP SUDWORTH 
1861-1927 


With the passing of George Bishop Sudworth the Society of 
American Foresters mourns one of its founders as well as one of the 
most honored and distinguished scientists on its rolls. He was a pioneer 
in the profession of forestry in the United States, a guide and promoter 
of its early development. He lived to see it working vigorously on a 
nation-wide scale to make his country a better place in which to live. 
Dean of the members of the United States Forest Service and of the 
forestry profession of the country, he witnessed the growth of forestry 
over a period of nearly 41 years. 

Early interested in trees and tree growth, as a botanist in the 
Department of Agriculture he directed his attention to forests and forest 
development, and when forestry in America was advocated he became 
one of its ardent supporters. As the profession developed, his knowl- 
edge of trees and of woods made him an authority and in later years 
brought him recognition and honor. Sympathetic and lovable by nature, 
he was both guide and counsellor to many of the younger men in the 
early days of the profession. In later years he turned to Boy Scout 
work as an outlet for the irresistible call he felt to share with others 
the inspiration he received from his study and association with the 
trees and forests of America. The love of trees and forests that he 
kindled in the youth who came in contact with him, and the faith in 
the profession of forestry that he showed through all the years, are 
left us for our heritage. ; 

Although George Sudworth is no longer with us in the flesh, his 
spirit remains and will live with us forever. 

H. A. Situ, 
ED HSCrxer, 
EE. CARTER, 
E. N. Munns, 
Committee. 
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GEORGE B. SUDWORTH, DEAN OF FORESTRY 
PROFESSION 


George Bishop Sudworth, Chief Dendrologist of the United States 
Forest Service, dean of the forestry profession in the United States, 
and distinguished authority on American trees, died at his home in 
Chevy Chase, D. C., May 10, after a very brief illness. 

Mr. Sudworth had served continuously with the Forest Service 
and the old Division of Forestry and Bureau of Forestry which pre- 
ceded it, for nearly 41 years, having received his appointment in 1886. 
He was by far the oldest member of the Forest Service in point of 
service. For the last 15 years he had also served as a member of the 
Federal Horticultural Board, participating in its important decisions 
regulating the shipment of plants and nursery stock for the purpose 
of checking the spread of plant diseases and insect pests. 

Mr. Sudworth was the author of a large number of publications 
on dendrology and other phases of forestry, and was a leading authority 
on the subject in this country. One of the most important of his 
contributions to systematic dendrology was the “Check List of the 
Forest Trees of the United States,” first published in 1898, and re- 
issued in a completely revised edition only a few weeks before his 
death. The book has become a classic authority on the nomenclature 
and range of American trees. Along with the Check List in importance 
are to be ranked “Forest Trees of the Pacific Slope,” “Cypress and 
Juniper Trees of the Rocky Mountain Region,” “Spruce and Balsam 
Fir Trees of the Rocky Mountain Region” and “Pine Trees of the 
Rocky Mountain Region.” 

Sudworth’s work in dendrology was based on wide exploration, 
and on his intimate knowledge of the chief forest regions of the United 
States, many of which he traversed on foot. He explored a number 
of the early western Forest Reserves, as the National Forests were 
first called, publishing reports as a basis for their administration and 
silvicultural development. He discovered and named a large number 
of new species and varieties of trees, and many type specimens are 
contained in the very extensive herbarium he collected. 

Born in Kingston, Wisconsin, in 1864, Mr. Sudworth attended the 
country schools, and obtained an A. B. degree from the University of 
Michigan in 1885. After a year of service as an instructor in the 
Michigan Agricultural College, he was appointed a botanist in the 
Federal Government service. He was made chief of the dendrology 
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division of the Forest Service in 1904. In 1897 he married Frances 
Gertrude Kingsburg, who survives him. 

He was a member of the Washington Academy of Sciences, the 
Biological and Botanical Societies of Washington, the Society of Ameri- 
can Foresters, and an honorary member of the Finska Forstsamfundet. 


CHARLES SPRAGUE SARGENT 


On March 22, 1927, in Boston, at the age of 84, died Charles 
Sprague Sargent—Arnold Professor of Arboriculture at Harvard and 
Director of the Arnold Arboretum. His death passed almost unnoted 
by the daily press and the public. It must not go unnoted by foresters 
and for several reasons. Professor Sargent was the founder of Amer- 
ican dendrology. He played an important part in the movement for the 
conservation of forest resources. The Society of American Foresters 
in recognition of his services to forestry elected him, almost at its be- 
ginning, an honorary member. 

To few people is given the rare opportunity of building their own 
monument during their lifetime. Charles Sprague Sargent did it. 
His monument is the Arnold Arboretum. Half a century ago the city 
of Boston leased for 1,000 years to Harvard University a worn-out 
New England farm upon the pledge given to the trustees of the estate 
of Benjamin Arnold of New Bedford “to develop it into a scientific 
garden in which to grow, insofar as possible, every tree or shrub capable 
of enduring the climate of Massachusetts.” Six thousand species grow 
there today. They were brought from Sakhalin and Formosa, Tibet and 
West China, the Himalayas and the snow-clad peaks of equatorial 
Africa, Europe, and the two Americas, the Caucasus and the Barbary 
Coast. Yet, before his death, Professor Sargent looked longingly to- 
ward the forests which covered “the ranges of the Altai Mountains, the 
southern boundary of central Siberia, and the great interior region south 
of those mountains’ as a still unexplored, potential source of new 
species. 

For 55 years, beginning when the Arboretum was a mere idea, he 
served as its Director. He never retired; until two weeks before his 
death he continued his daily visits to the Arboretum. His work began 
in 1878, when a former president of the Massachusetts College of Agri- 
culture sent Sargent the first seeds to reach America of the now familiar 
tree lilac and climbing hydrangea. Four years later a Russian doctor 
who had heard of Sargent’s plans, sent him seeds of trees from north: 
ern China. In 1892 he himself went to Japan. Of the 6,000 species 
which grow in the Arboretum, 1,000 species grow there today which 
had never before seen America. No wonder the American Genetic As- 
sociation calls Sargent “the outstanding leader in the world of plant 
introduction.” 
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Sargent’s knowledge of forest trees and shrubs laid the foundation 
of dendrology, without which there would be no science of forestry. 
The 14 magnificent volumes of his “Silva of North America” is an en- 
cyclopedia of the trees of the continent, and is the bible of every for- 
ester. 

In connection with the 1880 census, he made for the government 
a census of its forest wealth, one by-product of which is the unique 
Jessup collection of North American woods in the American Museum 
of Natural History in New York city. He was one of the leaders in 
persuading President Cleveland to set aside the first forest reserves. 
He was the leading spirit in saving the redwood forests of the coast, 
in establishing Glacier National Park, and it is to him that forestry 
work in the state of New York owes its beginning. 

Books perish. Fame fades with time, but trees endure and from 
their seeds new trees grow. Sargent’s name will not be forgotten as 
long as the trees which he gathered from every corner of the world 
continue to grow in the Arnold Arboretum and provide a continued 
source of knowledge to the scientist and enjoyment to the common 
people. 


CAN THE NATIONAL FORESTS PAY?! 
(With Particular Reference to Montana and Northern Idaho) 


By Evers Kocu 


A good many years ago Mr. Pinchot, then chief of the Forest 
Service, made what seems now a rather rash prediction that the Na- 
tional Forests would be self-supporting in a very few years. While 
we have since recognized that this prediction was premature probably 
most of us have considered without much analysis of the subject, that 
with increasing stumpage prices and growing scarcity of timber, the 
self-supporting stage was clearly on its way. 

I have set down some figures on costs and production for Dis- 
trict 1 which may mean something. I have not been rash enough to 
attempt to analyze figures for any other district. I think probably sev- 
eral of them would make a more promising showing than this district. 

The 1926 fire season was a discouraging blow to all of us in Dis- 
trict 1. We saw hundreds of thousands of acres of our best timber 
and most promising young growth wiped out. The productive capacity 
of several of the North Idaho forests was materially reduced for the 
next hundred years. Money was spent like water trying to hold down 
the losses. The only proposal for bettering the situation in the future 
seems to be still more money for protection. 

Consideration of this condition inevitably leads one to question 
where we are going. The Forest Service has been given the job of 
protecting and administering the National Forests, but that does not 
’ relieve us from the responsibility of some sort of a check-up on the 
finances of the job. If the forests have a possibility of making money 
for the Federal Government sometime in the future, we ought to know 
it as a possible compensation for the present period of operating at a 
considerable loss. If the annual statement is always going to show a 
red-ink balance, the Forest Service and the people of the United States 
ought to have at least an approximate estimate of how much the deficit 
will be in order to determine whether it is worth while. 

Practically everybody recognizes that there is a considerable dif- 
ference between the object of management of public and private for- 
ests. Forests in private ownership must as a general rule pay adequate 
returns on the investment. Otherwise the business of growing timber 


1 Paper read at meeting of Northern Rocky Mountain Section on March 7, 
1927 
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will not attract private capital. Owners of capital will prefer to invest 
in other forms of business which give better returns. There are a few 
exceptions to this. Dr. Schenck has pointed out in some of his lectures 
the social prestige and political advantage which has gone with the 
ownership of large forested estates in some of the European countries. 
These indirect returns have been sufficient to justify families holding 
forest property for centuries with a return of only two or three per 
cent on their capital value. 

In the consideration of public forests, indirect values must be given 
proper weight. The value for water-shed protection is self-evident. 
Recreational values are so great that the country has thought it worth 
while to maintain at great expense very large forested areas in the 
National Parks solely for recreation. The indirect returns to the peo- 
ple of the United States in the maintenance of a continuing supply of 
wood and forage has always been considered one of the principal values 
of the National Forests. I would not for a moment deny that value, 
but before swallowing the idea whole, one should perhaps consider 
whether the purpose can not be met more advantageously by some other 
means. A constant and reliable wheat supply is very essential to the 
nation, yet nobody proposes that the Government operate large wheat 
farms at a loss on the poorer lands in the public domain in order to 
insure a supply of wheat. 

I do not believe the wheat farm suggestion is exactly analogous to 
public forests, but the idea is brought out to indicate that the indirect 
benefit of public timber production can not be accepted as a matter of 
course, but must be subjected to some analysis and questioning. 

If it could be shown that in the reasonably near future, the Na- 
tional Forests could be expected to bring in returns greater than the 
cost of operation, or even balance expenditures with receipts, almost 
everyone would concede that with the addition of the indirect benefits 
the maintenance of the forests on something like the present basis will 
be desirable. If, on the other hand, the best possible prediction of fu- 
ture costs and yield showed that the forests are a hopelessly losing 
proposition financially, and will be a perpetual drain on the Treasury 
of the United States, should not the managers of these forests try to 
determine how great that loss will be, balance it against the indirect 
values, and perhaps consider some radical revision of present ideas of 
administration ? 

In order to throw some light on the subject I have set down the 
cost figures of some of the forests in this district against the best data 
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we have on present and possible future returns. The Forest Service 
records show total costs for each forest and also operating costs, the 
latter figures eliminating all costs which are in the nature of permanent 
improvements of the property, as roads, trails, buildings, and planting. 
In setting down total costs I have thrown out expenditures from the 
co-operative fund, since the co-operative deposits are not shown under 
receipts and consequently should not show as expenses. I have also 
eliminated road construction done by the Bureau of Public Roads, since 
in a general way the class of roads built by this bureau are public 
roads constructed for general purposes and not primarily for benefit 
of the forests. 

I will take up the Coeur d’Alene Forest first, since it is usually 
considered the prize package of this district. 

Averaging the figures for the fiscal years 1924, ’25 and ’26, we 
find that the mean annual operating cost has been $88,696, total an- 
nual cost $134,748, and annual receipts $190,357. During this period, 
then, the Forest has paid all costs, including permanent improvements, 
and has had a handsome annual profit of $56,000. 

The management-plan figures indicate a sustained annual yield of 
50,000 M feet. Assuming an average stumpage value of $5 per M, 
which is less than current prices, the Coeur d’Alene Forest seems good 
for an average annual return of $250,000. This will allow for a con- 
siderable increase in expenses, particularly for road construction, which 
is badly needed, and still make the forest a good revenue-producer. 

The annual production of 50,000 M feet is based on present dis- 
tribution of age classes and present volumes of merchantable timber. 
This limitation should last for the next 60 to 70 years. Thereafter, 
due to the present excess acreage of younger-age classes, a considerable 
increase in the annual cut should be possible. The productive area of 
the forest contains 343,000 acres of white pine type and 211,000 acres 
of other types. If we assume a very conservative yield of 25 M per 
acre in the white pine type and 8 M per acre in other types on a 120- 
year rotation, we get an average annual production per acre of 208 
board feet in the white pine type and 67 feet per acre in other types. 
Using these figures on the above acreages and assuming an approxi- 
mately normal distribution of age classes, the forest will produce 85,- 
000,000 feet per year. At $5 per M this would amount to $425,000. 
It seems clear that if reasonably successful protection from fire can be 
attained a forest like the Coeur d’Alene will always be a good producer 
of net revenue to the Government. It will justify intensive develop- 
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ment, permanent road systems, and planting of all denuded areas in 
order to keep up full capacity. The figures are conservative. Planted 
stands in the white pine type instead of producing 25 M feet per acre 
in 120 years should go 50 M feet per acre in 100 years. 

Turning now to the Kaniksu Forest, we have one of the best tracts 
of forest soil in the District, but in desperately bad condition, between 
the two extremes of fire and decadence. A large part of what forest 
has not burned in the last 50 years is overmature and defective, carry- 
ing not more than 20 to 25 per cent of the possible yield per acre which 
should be produced on a 100 to 120-year rotation. 

The three fiscal years 1924 to 1926 include two fairly favorable 
fire years and the bad season of 1925 but not the still worse fire season 
of 1926. In these three years the average annual operating cost was 
$115,836, the average total cost $199,865, and the average annual re- 
ceipts $149,285. 

The 1925 and 1926 fires have pretty completely upset the man- 
agement-plan made in 1924, but I have made a rough deduction for the 
fire losses and figure the present limitation of cut will be established 
at about 25,000 M feet. The forest could sustain about that cut for the 
next 60 years with a considerable increase thereafter, but it is doubt- 
ful, considering the character and species of the remaining stands, 
whether this cut can be maintained unless market conditions radically 
improve. Within three to five years the cut of the Kaniksu Forest 
will probably fall off to seven or eight million a year and will not pick 
up again until lumber values very considerably increase. On the basis 
of an average cut of 25,000 M feet at $4 per M the unit will produce 
$100,000 a year. This will not pay the operating cost and only about 
half the total expense. 

The Kaniksu is one of the forests where we will have to look a 
long way in the future for returns. Without going into details of the 
calculations, I figure that beginning about 60 years from now the for- 
est will produce around 62,000,000 feet annually. Assuming a $5 
stumpage rate, that is $310,000 a year. 

The St. Joe Forest is so badly burned that it will be 70 or 80 years 
before it can come up to anything like its full productive capacity. The 
average operating cost for fiscal years 1924, 1925 and 1926, was $61,- 
675, total annual expense $122,699, and average annual receipts $4,883. 
a On the basis of partly completed management-plan the present 
limitation of cut will be set up at about 24,000 M. A stumpage value 
of $4 per M would make the annual money return amount to $96,000, 
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which will pay the operating cost but not the total cost. Unless stump- 
age rates go up considerably it would seem likely that the St. Joe For- 
est would be run at a loss until the 1910 burned area is ready to cut. 

The forest contains in the main division 130,000 acres of white 
pine type and 142,000 other types. The Palouse division, which is un- 
classified, contains 39,000 acres. Assuming that the white pine type 
will yield at 120 years 25 M per acre, the mixed types 8 M and the 
Palouse division 20 M per acre, the possible annual production of the 
forest would be 45,000 M feet. At $5 per M this would amount to 
$180,000, which would make the forest show a net profit. Undoubt- 
edly the yield will be considerably increased by planting denuded burned 
areas. The expenses given for the last three years include an average 
of $10,000 a year for planting. 

Figures for the Lolo Forest are given as an example of one of 
the Western Montana forests. The last three-year average operating 
cost was $55,146, total cost $83,880, and receipts $23,471. The present 
limitation of cut is 30,000 M feet. Since much of the timber on the 
forest is in low-grade species or inaccessible, it is not likely that the 
average cut can be raised to 30,000,000 feet for at least 20 to 30 years. 
When that time is reached the stumpage should bring about $3 per M 
or a total of $90,000, which would make the forest self-supporting. 
The full productive capacity of the forest will not be reached for 70 to 
80 years when the large area of 35-year young growth begins to be 
merchantable. After that time the cut on 719,000 acres of productive 
land should be about 72,000 M a year. At present stumpage values of 
$3 per M this would amount to $216,000 a year. 

The preceding specific examples have been given to give a definite 
idea of the possibilities of individual forests, particularly those where 
the fire problem is a very live question. In the District as a whole 
the information available for predicting future timber yield is less ac- 
curate than for some of the individual forests, but approximate figures 
will give an indication of the outlook. 

In the fiscal years 1924 to 1926 the average operating cost for the 
District was $1,348,870. The total annual expense, not including co- 
operative funds or expenditures by the Bureau of Public Roads, was 
$2,421,131. It will be noted that nearly half the expenditure, the dif- 
ference between these two figures, went into improvement of the prop- 
erty. 

In considering the relation of expenditures to returns in the fu- 
ture, some consideration should be given to the probability of any con- 
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siderable increase in present costs in order to afford adequate fire pro- 
tection and to meet the needs of growing business. The expenses for 
permanent improvements of the forests are of course subject to varia- 
tion from year to year with congressional appropriations. We hope 
the appropriation will not decrease, but there is no special reason to 
expect any considerable average increase. If we can continue indef- 
initely with present allotments it is likely that the necessary develop- 
ment and improvement of the forests will keep up with the current 
needs. The only way in which the forests will ever be brought up to 
their full sustained yield will be through a gradually progressing sys- 
tem of roads. 

While increased appropriations are desired and are absolutely es- 
sential to adequate fire protection most of us feel that such increases 
would be balanced by corresponding or greater decrease in fire-fight- 
ing cost, and consequently there would be no net increase in total costs. 
If it should be demonstrated that fire losses can not be held to a rea- 
sonable figure with present expenditures, there would arise the ques- 
tion—how far should such expenditures be increased? In the case of 
a private owner it would seem obvious that if trial and experience in- 
dicated that expenditures or losses were so great as to make the prop- 
erty unprofitable, the only thing left would be to take off the values 
as soon as possible and abandon the property. Since it seems clear 
that the Federal Government will continue to operate the National For- 
ests, whether profitable or not, and abandonment seems unthinkable, 
then it seems to come down to a question of choosing between direct 
expenditures of money and an annual loss greater than that expendi- 
ture. Theoretically, fire protection costs should be increased to the 
point where any further increase will not be rewarded by a greater 
decrease in losses. That is the ultimate point at which to stop, pro- 
viding fire protection is not abandoned entirely through considerations 
of profit and loss. 

If it is agreed that adequate fire protection can be obtained with 
present costs by expending the money at the right time and place, 
the only considerable increase which seems to be essential in the fu- 
ture is a sufficient amount to take care of growing timber-sales busi- 
ness. A large increase in timber business could be handled for about 
52 cents per thousand. When the cut is raised from the present 135,- 
000,000 a year to the full limitation of 645,000,000, this will involve 
an increase of around $250,000 to handle it. Aside from this neces- 
sary increase there seems no reason why present costs should be con- 
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siderably higher for many years. This would bring the total cost of 
running the District up to about $2,700,000. 

Theoretically, from an accounting standpoint, improvements should 
be segregated and considered as a permanent investment which en- 
hances the value of the property, and not as a current cost. However, 
if the annual improvement cost remains constant or ‘increases in the 
future, it seems simpler for our present purpose to treat it as an an- 
nual cost. After all, improvements have to be paid for some time, and 
the annual returns of a going forest property should pay for them. 

Let us next see how the income will balance against this expense. 
The average annual income for the last three years is $694,762. 

The principal sources of revenue are grazing and sale of timber. 
Grazing receipts have been running around $160,000 a year. With the 
new grazing fees fully in effect and with a gradual increase in stock- 
ing of all forests to the full capacity of the ranges it is estimated that 
grazing receipts will increase to about $300,000 a year. 

The present limitation of annual cut of 645,000 M for the dis- 
trict represents about what can be allowed as an average for the next 
60 to 80 years considering the existing distribution of age classes and 
present volumes of merchantable timber. The figure will be modified 
more or less as management-plans are completed, but is probably not 
very far off. No one can say what stumpage prices will be im the 
future, but it is possible to say with a reasonable degree of certainty 
about how much timber can be cut on the forests within the next 60 
to 70 years. Most of the forests have a reserve of present merchantable 
timber and a big reserve of young timber for the most part under 40 
years old. It is generally a rather simple calculation to distribute the 
present mature timber over a period required for the young stands to 
reach merchantability. Even with our very limited knowledge of 
growth, there is not much chance for a very wide error in determining 
this present limitation of cut. 

The increase from the present cut of about 135,000,000 to the 
limitation of 645,000,000 will probably take at least 25 to 30 years, 
possibly longer. There will be little or no increase until present mar- 
ket conditions radically improve, so that other species than white pine 
and yellow pine can be handled. While a general gradual increase in 
stumpage prices may be expected, it must be remembered that we are 
progressively cutting the best of our present stands. Consequently the 
average value of about $3 which National Forest timber in this dis- 
trict has brought for the last 10 years can not be expected to increase 
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very considerably for a long time. Applying the three-dollar rate to 
the 645,000,000 possible annual cut will produce a return of $1,935,000. 
Add $300,000 grazing receipts and we have $2,235,000, not enough to 
cover the predicted expense of $2,700,000. It will take $4 stumpage 
and cutting to full capacity of our forests as they now exist to make 
the district break even. I am not prepared to make any predictions 
as to future stumpage rates. The average rates for National Forest 
timber cut in District 1 for the last 10 years has been as fullows: 


Ben ee at, wo ee SPAN 1 O2e ted, On nets $3.21 
ES ele aa a ea 5A eS MAN Sao Pare ae oa 3.24 
DE Rea apne ge on DSS LOO ten eC ee as 3.20 
OL ae ce ie ere PAM DIS Be ees 4.71 
Pop Tepes. oe, PAO HORS en a ee 4.43 


The average for the 10 years is $3.06. The rates for the past two 
years are abnormal as we happen to be cutting rather heavily in some 
high-priced white pine sold on a peak of the market. Furthermore, 
the district is cutting the valuable white pine in much greater propor- 
tion than it exists in the district. White pine forms about 10 per cent 
of the total volume of timber in the district, yet in 1924 it made up 
24 per cent of the district cut, 37 per cent in 1925, and 41 per cent in 
1926. As the high-value species and more favorable chances on the 
forests are cut out it will progressively be necessary to cut a higher 
percentage of present low-value species on increasingly inaccessible 
areas. We of course expect a considerable increase in general stump- 
age values, but it is very doubtful whether such increase will keep up 
with the depreciation in average accessibility and quality of the stands 
remaining to be cut. It can hardly be expected, therefore, that there 
will be much rise in the average stumpage rates of the timber cut in 
the district for many years, keeping in mind that 80 per cent of the 
timber is in species other than white and yellow pine, and most of it 
having a minus value at the present time. I should estimate roughly 
that at least 75 per cent, possibly 80 per cent, of the timber in the dis- 
trict now has a minus value if appraised on an operating basis. The 
ultimate productive capacity of our fire-damaged and decadent forests 
is of course much greater than the present capacity. Beginning 60 to 
80 years from now, when the present partly stocked and damaged 
stands have been cut and the vast areas of young growth begin to reach 
maturity, it should be possible to increase the cut to about the full an- 
nual capacity of the forest, that is, there will be a normal or better 
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than normal distribution of age classes, so that at least the full growth 
of the forest under natural conditions can be cut each year. 

A good many forests which have been very badly burned, such as 
the Cabinet, St. Joe, Clearwater, and Selway will have a big surplus of 
the age class resulting from the 1910 burn all coming merchantable at 
about the same time and when that happens it may bé possible for a 
considerable period to cut considerably more than the normal growth 
in order to reduce this surplus. 

Of the 22,605,000 acres net forest area in the district, approxi- 
mately 15,379,000 are classed as productive land. This will be increased 
somewhat by planting devastated land, but the increase will not be 
enough to change the figures noticeably. This acreage includes all com- 
mercial forest types, white pine, yellow pine, Douglas fir, larch-fir, 
spruce and lodgepole. An average annual productive capacity of 100 
board feet per year is undoubtedly a conservative estimate. On this 
basis the 15,000,000 acres should produce 1,500,000 M a year. Even 
at present stumpage rates of $3 per M this would amount to $4,500,000 
a year, to which grazing receipts would be added. 

To summarize, then, it has been demonstrated that the National 
Forests in this district are now returning only about one-half their op- 
erating cost and one-fourth their total annual cost; that during the 
next 60 or 70 years, even if the cut of timber is increased to the full 
sustained yield of each forest, the returns will be half a million dollars 
less than.the expenses, assuming an average stumpage rate of $3 per 
M. It will take $4 stumpage to make the forests break even. Future 
yields commencing 60 to 70 years from now will be sufficient, even 
at present stumpage rates to produce a net profit of over $2,000,000 
annually, which may be increased considerably by planting and acquisi- 
tion of private lands. 

The preceding figures are all predicated on reasonably successful 
fire protection. The yield figures used are conservative enough to al- 
low for a loss of one-tenth of one per cent per annum, which has been 
tentatively set up as a mark to shoot at. The present average rate of 
loss in northern Idaho would make successful forestry practically out 
of the question. I firmly believe that successful protection can be at- 
tained, and with little or no increase above present costs. It is largely 
a matter of spending the money at the right time in the right place. 

The profit or loss on the National Forests in this district bears 
little relation to the general possibilities of successful forest practice 
in the region. I have not considered taxes or interest on the invest- 
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ment, both of which would have to be taken into account by the pri- 
vate owners. The National Forests do not have to pay taxes, or if 
they do pay what is called a tax, it becomes merely part of the income 
from public property to the public. The interest on the investment is 
a theoretical rather than actual charge both because no initial invest- 
ment was involved in acquiring the lands, and because by and large 
they have little capital value which could be immediately realized. 

The Forest Service in handling the forests in this district has 
got to face a long period of building up a low-value and much damaged 
property to a producing condition. It has got to depend on the indirect 
values resulting from its management to compensate for the loss dur- 
ing the long building-up period. This loss is now over a million and 
a half dollars annually and will probably average half a million for 
the next 60 years. Whether this deficit is considered as an investment 
for the rather distant future, or whether it is considered that the cur- 
rent benefits from the National Forests in the region are sufficient to 
meet the deficit does not make a great deal of difference. I can not 
conceive of any radical change in the present policy of the Federal Gov- 
ernment in administering and protecting the public forests. We have 
the bear by the tail and can’t let go. Halfway measures will be worse 
than nothing. The only chance for making the situation any better 
in the future than it is today is to build up the production through suc- 
cessful fire protection and complete restocking of areas cut over. More 
intensive management has a better chance of financial success than less 
intensive. Fire protection costs will remain about the same regardless 
of the productivity of the forest. A planted area really has only to 
carry its initial cost with interest and not the annual protection and 
administrative costs which will go on just the same whether the area is 
planted or not. 

Ten dollars an acre spent now for planting or clearing up a worth- 
less growth of defective hemlock will amount to $192 in 100 years at 
three per cent compound interest. The timber crop will be about three 
to five times that amount. If the $10 is not spent there is no produc- 
tion, but the cost of protecting that acre goes on just the same. It 
comes down to either dropping the whole thing, which I am sure the 
public would not stand for, or looking on the National Forest as a 
long-time investment in which we must keep on putting in more money 
in order to build the property up to a profitable basis, and make the 
most out of each acre. 

It must be realized that a considerable part of the present expendi- 
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ture is for development and administration of the indirect benefits, 
without hope or expectation of any direct returns. If it were not in- 
tended to exploit these indirect returns the cost could be cut radically. 
For example, take the Beartooth Forest. The average annual expense 
on this Forest for three fiscal years has been $50,000. The average 
receipts from grazing for the last three years has beer $3,809, and 
from timber $3,505. The limitation of annual cut is 5,000 M feet, 
and from present indications it will be a very long time before this 
amount is approached. The greater part of the forest is barren rock 
and glacier, with only a fringe of productive timber and grazing land. 
So far as the administration of necessary grazing, fire protection and 
timber business goes, it could probably be handled for one-third the 
present expense. The difference is what is being put into the indirect 
benefits of the forest—recreation, water power, etc. 

The same thing is true to a less degree for most other forests. It 
is difficult to segregate expenses incurred primarily for indirect ben- 
efits, but if it were desirable to omit all non-revenue-producing activity 
and cut down to a straight business basis of producing timber and for- 
age at the lowest cost, and disposing of it at the greatest profit, I have 
no doubt the management of the forests could be so reorganized as 
to show the possibilities of a net profit. Without proposing at all that 
such action be taken—but merely to give some idea of the relation of 
the present expenses to the revenue-producing activity and the non- 
revenue-producing activity—we might speculate what could be done if 
we were sternly ordered to make the National Forests pay as soon as 
possible. Under such circumstances we would cut out all game pro- 
tection and all recreation activities except a few rental opportunities 
which might bring in a net revenue. We would cut down grazing ad- 
ministration to the minimum point which would bring the greatest net 
returns and not damage the ranges. We would increase grazing fees 
to their full commercial value. We would refuse all small timber sale 
business which did not pay. The forests would be classified, and so 
far as possible all the poorer and nonproductive areas would be drop- 
ped from administration or fire protection. If necessary to secure ade- 
quate fire protection the public would be entirely excluded from the 
forests through the fire season. 

The net result of such action would probably reduce present costs 
by 25 to 30 per cent. My guess is that the public would very quickly 
demand that we go back to the present basis, whether the forests paid 
expenses or not. 
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Before closing, there is one more point of view I might introduce, 
that is, the sentiment so often expressed by timber-owning lumbermen 
who resent the competition of Government stumpage, that the National 
Forests were created. primarily as a reserve of timber for a time of 
future shortage, and that Government stumpage should not be thrown 
on the market at the present time so long as there is still an adequate 
supply of timber in private ownership. 

The acceptance of such a policy would, of course, mean postpone- 
ment of returns, and a long period of expense for caring for the Na- 
tional Forests with little or no income. In spite of this disadvantage 
there are many convincing arguments for at least an approach toward 
the timber reserve policy. All economists and foresters deplore the 
evils of the present situation in respect to private stumpage. We all 
know that timber is being forced on the market faster than it should 
be to escape the accumulation of taxes and other carrying charges. The 
result is unsatisfactory prices for forest products, poor utilization, and 
lack of encouragement for any sort of permanent forestry methods by 
the timber owner. It seems to me self-evident that if the United States 
Government joins this scramble to liquidate stumpage, the situation be- 
comes so much the worse. The Federal Government, with its freedom 
from taxation, and its strong financing, is in much better position to 
hold back its stumpage than any corporate owner. 

A hundred per cent application of the timber reserve idea is, of 
course, impracticable. Some timber must be sold. The essential thing 
is that the sale of timber should not be crowded by encouraging new 
mills or the opening up of new timber tracts. As a general rule, sales 
should be made only for local consumption, or to take out timber which 
has been developed by private logging operations and the removal of 
which should logically be handled over the improvements which have 
been installed. In other words, the Forest Service should play a wait- 
ing game, taking only the business which comes to us and not going 
out after it. There will undoubtedly be a few exceptions to this rule, 
but they should not invalidate the general idea of holding back Gov- 
ernment stumpage during the period of crowding onto the market the 
big virgin timber holdings in private ownership. 

The result of such policy would, of course, mean a long period of 
continued expenses and small returns. I doubt if that matters much. 
The main concern of the people of the United States is for adequate 
protection of the National Forests and production of timber when it 
is needed. If our fire protection is successful, and our silviculture 
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sound, and we are able to show to the people green forests growing 
good timber crops and constantly increasing in value and productive- 
ness, they are going to be willing to pay taxes to keep up the adminis- 
tration and let the harvesting of profits go to the future generations. 


GRAZING AND REFORESTATION 


By G. A. PEARSON 
Southwestern Forest Experiment Station 


Grazing in its relation to forest regrowth presents a problem which 
is just beginning to be appreciated by American foresters and is almost 
unheard of by the public. Until recently it has been regarded as a 
local matter peculiar to the Southwest; but as more information comes 
from other regions, it grows more and more evident that we have to 
deal with a condition of widespread occurrence. Although nearly all 
forest lands are concerned, this discussion will deal primarily with the 
timbered areas of the national forests, because the time is ripe for meet- 
ing the situation on the national forests, and because grazing interests 
are now striving to obtain concessions from Congress which, if granted, 
would seriously hamper forest management. 

That browsing by livestock is capable of destroying or seriously 
injuring young forest growth is no longer questioned by foresters. Yet 
there is wide difference of opinion within the profession as to the 
gravity of the situation and as to what remedies are needed and economi- 
cally justified. The dictum of European forestry that grazing and 
timber culture are incompatible has been directly challenged. In the 
administration of the national forests there has grown up a new school 
which teaches that, contrary to European experience, grazing and for- 
estry may go hand in hand without endangering the latter. It is natural 
that this idea should appeal to forest administrators in the West, where 
most of the permittees are graziers, especially in the pioneer days of 
forestry when it was believed that the very existence of the Forest 
Service depended upon maintaining the good will of forest users. 

The wide divergence between the two schools, one of which sees 
antagonism and the other harmony between grazing and forestry, may 
be accounted for partly by the interests and associations of individuals, 
and partly by actual differences in the conditions encountered. 

The attitude of the individual forest officer is likely to depend 
much upon whether his experience has brought him more closely in 
contact with timber growing or with stock growing. What a man 
observes for himself, his reaction toward what he sees and hears, and 
the natural trend of his reasoning are influenced by his immediate 
interests and general background of personal experience. When it is 
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considered that of the entire Forest Service personnel those whose 
major duties are in grazing or general administration are more numerous 
than those directly concerned with timber growing, it is easy to under- 
stand why there should develop a point of view at variance with that 
of the dyed-in-the-wool silviculturist. . 

Grazing damage is influenced by many local conditions such as 
the character of the range, number of stock, and conditions affecting 
the growth of trees. It is now generally conceded that when there 
is an abundance of good forage for all stock on the range, young trees 
are less likely to be browsed than when the feed is short. Another 
important factor is the density and growth of tree seedlings. With 
a stand of 50,000 seedlings per acre the chances that 2,000 may survive 
are better than if we start with only 5,000. If appreciable numbers 
spring up every two or three years, the chances are better than if the 
interval is twice as long. If seedlings make an average annual height 
growth of six inches during the first ten years, a greater number are 
likely to get beyond the reach of stock than if the growth is only 
two inches a year. 


THE STRUGGLE BETWEEN THE FOREST AND GRAZING 


With such a variety of conditions as are encountered in the United 
States, generalizations must be used with caution; yet in the maze of 
apparently conflicting observations one fact stands out as a basic prin- 
ciple. Full crops of timber and forage can not grow on the same 
ground at the same time. The two may thrive side by side for a few 
years, but sooner or later one or the other must decline. Wherever 
there are forests and grazing animals there is conflict. The fact that 
this conflict assumes different aspects in different regions does not alter 
the essential facts. Where conditions of climate and soil are favorable 
for tree growth, it is usually the forest that prevails. Very little forage 
can grow under a stand of trees which approaches full stocking. This 
is the reason why little is heard about grazing damage in the most 
heavily timbered sections of the country. It is only with the aid of 
fire or lumbering that grazing can gain a foothold in these forests, 
and without these allies it can seldom maintain itself long. But go 
to regions of less vigorous forest growth, and the tables are turned. 
Even under these conditions the forest undisturbed by fire and logging 
may hold its own, but with the aid of these agencies grazing gains the 
upper hand and holds it. 
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GRAZING DAMAGE IS USUALLY UNDERESTIMATED 


The areas subject to damage by grazing are more extensive and 
widespread than is generally supposed. In the writer’s opinion much 
damage is taking place which is not recognized or is not given due 
weight. The reason for this is that foresters generally, to say nothing 
of the public, are not trained to detect damage to very young seedlings, 
and they have a faulty conception of what constitutes satisfactory repro- 
duction. Coniferous seedlings bitten off during the first two years of 
their life usually disappear entirely and, unless detailed examinations 
have been made, there will be no record of their having existed. What 
is often taken for good stocking of young timber is in reality under- 
stocking. Mature stands are often used as a standard of density for 
reproduction, disregarding the well known fact that young trees must 
be closely spaced in order to produce the straight, clean stems needed 
for saw timber. 

The real test of reproduction comes after logging. Fortunately, 
many of our mature stands have “advance” reproduction or young 
growth in the open spaces between the old trees. When this condition 
prevails the problem is much simpler than when there is little or no 
advance reproduction. Even under the former conditions, however, 
there will be considerable bare spaces after the old trees are removed, 
because seedlings seldom grow directly under a dense canopy, and 
besides the young growth will be broken down by logging on large por- 
tions of the area. Except under unusual conditions, as where large 
quantities of seed are stored in the leaf litter, or where a large number 
of seed trees are left, reproduction after cutting is slow. In the South- 
west, yellow pine, Douglas fir, and Engelmann spruce require from 
15 to 20 years on the average to restock after cutting. In more favor- 
able regions the period is shorter, but even there grazing needs to be 
closely guarded. 

Although the need for reproduction is most apparent directly after 
logging, it may be almost as great in virgin stands. Because of the 
slowness with which western yellow pine restocks, advance reproduction 
of this species is now advocated throughout most of its range. Advance 
reproduction not only facilitates restocking after cutting, but it is needed 
in order to utilize idle land and build up the younger age-classes in 
mature stands some of which will not be cut for fifty years or more. 
Our virgin forests throughout the country are generally far under- 
stocked. In Arizona where average stands of yellow pine on good 
sites yield only from 8,000 to 15,000 board feet per acre, fully stocked 
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plots carry from 40,000 to 50,000 board feet per acre. Show has found 
a similar relation in California, with the difference that there the 
volumes run much higher than in Arizona. The light stocking of 
mature stands is generally due to the failure of young growth to replace 
the old trees which are continually dropping out from various causes. 
Normally, the space given up when a tree dies is promptly occupied 
by the expansion of its neighbors, or by young trees. But if fires run 
over the ground every few years there may be no young trees to fill 
the gaps. Where fires have occurred periodically for a hundred years 
or more, we usually find open spaces from 50 to 200 feet in diameter 
between groups of trees. In many forests these openings occupy more 
than half of the total area. In California and in parts of Arizona and 
New Mexico they have restocked following the exclusion of fire during 
the last twenty years; but on extensive areas in the latter two states 
reproduction is still lacking. Recent investigations have shown that 
in most cases these failures are due to grazing damage. 


INVESTIGATION OF THE GRAZING SITUATION 


Because of the fact that the grazing problem has been more 
exhaustively investigated in the Southwest than elsewhere in this coun- 
try, it is believed worthwhile to present some of the findings in that 
region. While it is realized that conditions may be vastly different 
in other regions, yet there are certain relationships which are likely 
to be the same wherever stock graze in the forest. What has happened 
in the Southwest can happen elsewhere unless the situation is kept well 
in hand. Whether or not grazing is a problem in any locality need 
not be a matter of conjecture, for it can readily be determined by 
investigation. 

Annual seedling counts on the Coconino and Tusayan National 
Forests, supplemented by general observations on other forests in 
Arizona and New Mexico, give a fairly complete history of yellow 
pine reproduction in this region since 1907. In the following accounts 
cattle range refers to areas grazed by cattle and a few horses, but 
no sheep; sheep range refers to areas grazed by sheep and also by 
cattle and horses. There are practically no ranges in this region which 
are grazed by sheep exclusively. 

Examinations on the Coconino and Tusayan in 1908 showed fine 
stands of seedlings and saplings on considerable areas. These were 
mostly either ten or twenty-six years old, the result of unusually high 
germination about 1898 and 1882. Remnants of these age-classes, 


GRAZING AND REFORESTATION 533 


usually damaged, were found on most of the unstocked and poorly 
stocked areas, indicating that they were once of widespread occurrence. 
Making due allowance for fire, it is estimated that these two age-classes 
were more or less completely destroyed by livestock on approximately 
one-third of the area originally covered. The same classes have since 
been identified on the Prescott, Sitgreaves, and Apache Forests, but 
no estimate has been made of the damage. Scattering seedlings of 
younger ages were also found in 1908. These were generally damaged 
and have since disappeared, except in a few localities. 

In 1910 considerable numbers of 1907 and 1909 germination 
appeared in places. There were heavy losses from natural causes, but 
a few survived and they were practically all eaten by stock. 

In 1914 stands varying from light to heavy sprang up pretty much 
all over Arizona and New Mexico. Some excellent reproduction of this 
age-class remains on the Santa Fe and Sitgreaves. On much of the 
sheep range on the Coconino, Tusayan, Apache, and Sitgreaves, it was 
practically wiped out. In the midst of the worst damage, fenced areas 
grazed only by cattle and horses are now well stocked. This is also 
generally true of open cattle ranges. 

A light stand started in 1917. It was exterminated on sheep ranges, 
but a few survive on cattle ranges and on ungrazed plots. 

The year 1919 brought what was probably the best and most 
extensive seedling crop on the Colorado Plateau since 1882. On sheep 
ranges at least half is gone, and most of the remainder is severely dam- 
aged. On cattle ranges from which sheep are excluded there is con- 
siderable damage in certain localities, but on the whole it is much less 
than where sheep are permitted. Very few seedlings have started on 
the Coconino and Tusayan since 1919. 

From the foregoing it appears that sheep are the worst offenders, 
although the situation is complicated by the fact that we have no ranges 
grazed by sheep alone. Damage by cattle is usually confined to areas 
of heavy overgrazing, especially in the vicinity of water holes and 
other places of concentration. Next to proper stocking on the range 
as a whole, the problem with cattle is to obtain proper distribution. 
Cattle should not be allowed in the forest between late fall and spring, 
especially when the ground is covered with snow. 

Grazing may be beneficial in checking the growth of herbaceous 
vegetation which competes with young seedlings for moisture and light. 
Unless excessive browsing can be avoided, however, forest reproduction 
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is better off with no grazing, because it will usually succeed in spite 
of competition with herbaceous vegetation. 

The benefits from grazing in reducing fire hazard in the South- 
west have been generally over-rated. Cattle grazing does remove a 
large amount of inflammable material; but sheep grazing is much less 
effective because sheep do not eat the tall bunchgrasses. To remove 
enough of the ground cover to prevent rapid spread of fires usually 
requires overgrazing with its attendant ill effects on forest reproduction 
and soil. Moreover, the worst fire danger is in logging slash or in 
young stands of trees where the ground is covered with leaf litter. 

Grazing does not appreciably favor germination by trampling seeds 
into the soil, as is commonly supposed. Nature takes care of this by 
the checking and heaving of the soil. Tramping by stock is decidedly 
detrimental in wet weather, in that it packs and puddles the soil. At 
such times seedlings are also destroyed by tramping, although ordinarily 
they are very resistant to this form of abuse. 

According to grazing specialists, excessive damage to forest repro- 
duction is usually associated with overgrazing. This apparently applies 
to cattle grazing, but does not promise a practical solution to the sheep 
problem in the Southwest. The theory that stock do not eat forest 
seedlings unless starved to it assumes that seedlings are distasteful or 
at least are not relished. There is much evidence to indicate that not 
infrequently sheep prefer seedlings to grass. It is a common observa- 
tion that pine seedlings are defoliated when the coarser bunchgrasses, 
such as Festuca arizgonica, are practically untouched, and the better 
bunchgrasses, such as Muhlenbergia gracilis and Blepharoneuron tricho- 
lepis, are but lightly grazed. Severe damage has been found even 
where the leaves of such excellent short grasses as blue grama (Bou- 
teloua gracilis) and black sporobolus (Sporobolus interruptus) stand 
two inches high and many seed stalks remain. White fir (Abies concolor) 
is eaten in preference to yellow pine. The only coniferous species which 
have been found to be immune in the Southwest are the junipers and 
in less degree the blue spruce. 

It should be added that the liking of sheep for pine and fir seed- 
lings is not always evident. Sometimes, even where the better forage 
is short, the seedlings are almost ignored and again under similar or 
better forage conditions they are stripped of needles. Perhaps there 
is something in the suggestion often made that sheep crave a certain 
amount of “browse” which is absent from many of the southwestern 
ranges. It is also probable that their appetite varies from time to time. 
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On the whole their behavior has been such that they are not to be trusted. 
No doubt a reduction in numbers to a point where only the very choicest 
forage is demanded would decrease the damage. This does not mean 
that the appetite for pine would disappear, but rather that one sheep 
would eat fewer seedlings than three or four. With a stocking of about 
one sheep to 30-40 acres, perhaps the damage would not be intolerable. 
Where reproduction has taken place on sheep range in the past, it ap- 
parently has been with this kind of stocking combined with unusually 
favorable conditions as to seed supply and moisture. Whether the 
adoption of such a standard of forage utilization would be effective and 
acceptable to stockmen remains to be determined. From the forester’s 
point of view exclusion of sheep, together with rigid control of cattle, 
offers the only safe remedy. It is not my desire to discourage investiga- 
tions, but it seems questionable whether natural reproduction on mil- 
lions of acres of pine land should be left at the mercy of sheep, pending 
the results of further experiments which may have to run another 
twenty years. 


THE INCOMPATIBILITY OF FORESTRY AND GRAZING 


There is no good reason to believe that the problem of adjusting 
grazing to silviculture can be more successfully solved in this country 
than it has been in Europe. Contrary to the usual impression, grazing 
is not prohibited in all European forests. This is because of the ex- 
istence of ancient grazing rights and mixed ownership of land, which 
often render the forest administration powerless to exclude stock. It 
is not likely that European foresters who have struggled with this prob- 
lem for centuries have overlooked any opportunities to obtain relief by 
proper management of stock. Their conclusion that grazing and for- 
estry are fundamentally antagonistic is not a mere dogma but a con- 
viction based on generations of experience. European literature on this 
subject shows some disposition to tolerate cattle grazing under rigid 
restrictions, but sheep and goat grazing are universally condemned. In 
Sweden it is considered better to sacrifice timber growth entirely on 
certain areas than to allow livestock the run of the forests. For this 
reason selected areas well adapted to forage production are set aside for 
this purpose, and subjected to very intensive grazing management in- 
cluding proper stocking, reseeding, and even fertilizing. 

The idea prevailing in this country that grazing and forestry can 
flourish side by side without conflict has probably grown out of the fact 
that the forests in which grazing is important are of an open character, 
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and it has been assumed that this is a natural condition. As has already 
been explained, this is usually an artificial condition brought about by 
fire and often perpetuated by grazing. In the Southwest there are many 
thousand acres of open spaces which have lain vacant for fifty years or 
more, but which under real protection against fire and, grazing damage 
are now restocking. This of course does not apply to areas unadapted 
to timber growth, such as the large prairies, parks, and wet meadows, 
but it does apply to nearly all of the small open spaces within stands. It 
is legitimate to utilize the forage which grows in these openings so long 
as it does not seriously interfere with forest reproduction. But the suc- 
cess of the livestock industry in the forest depends upon preventing re- 
production, because when trees take possession of the soil there can be 
but little grazing. As foresters it should be our aim to stock every acre 
of potential timberland so completely that it will produce a minimum 
amount of forage. 


RELATIVE RETURNS FROM FORESTRY AND GRAZING 


There is a deep-seated notion among foresters as well as grazing 
men that where grazing is an established industry forestry must not 
interfere lest it cause economic upheavel. Curiously enough, this idea 
prevails in some communities where the lumber industry contributes far 
more to local business than does the stock industry. In the yellow 
pine type of the Coconino National Forest the fees received from graz- 
ing are about two cents an acre annually, whereas the annual increment 
in a fairly stocked cut-over stand of yellow pine at average current 
stumpage rates is worth 30 cents an acre. Translating annual growth 
of forage and timber into returns to the community, as represented by 
the f. 0. b. selling price of cattle, sheep and wool on one hand, and lum- 
ber on the other, the values are less than $1.00 an acre for the forage 
crop, and $3.00 an acre for the timber crop. In regions where timber 
grows more rapidly, the differential in favor of the timber crop is still 
greater. The Coconino National Forest has about 600,000 acres of 
productive and accessible timberland. Under a crude system 
of forestry which does little but practice conservative cutting and pro- 
vide effective protection against fire and grazing, this land is capable of 
a sustained annual yield of at least fifty million board feet of timber, 
which will support a permanent lumber industry worth a million and a 
half dollars a year. The livestock industry on this same land, under 
present conditions, can yield less than half a million dollars a year. If 
the forest were clear cut and the land devoted entirely to grazing, it 
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might, under proper management, be capable of twice its present return; 
but under intensive management the yield of the forest could also be 
doubled, and a still further increase will doubtless come from rising 
timber prices. 

According to figures by the Arizona Industrial Congress, the value 
of the lumber industry in Arizona in 1925 was about five million 
dollars, and corresponding value of the cattle and sheep industry was 
a little less than fifteen millions. The saw-timber lands occupy about 
seven per cent of the total area of the state. Nearly all of this area, 
including timber lands, is grazed, the only notable exception being farm 
lands and portions of the lower desert, both classes totaling perhaps 
fifteen per cent. In other words, seven per cent of the land devoted to 
timber crops is producing one-third as much wealth as twelve times 
this area devoted to grazing. The forests of the state are capable, 
under intensive management, of supporting a lumber industry worth 
nine millions of dollars a year, without taking into account a probable 
rise in lumber prices. Because of the overgrazed condition of nearly 
all grazing lands in the state, the range livestock industry is bound to 
decline. It is not improbable that the present generation will live to 
see the lumber industry of Arizona surpass the grazing industry in 
point of wealth produced. 

These comparisons between grazing and forestry are made, not 
with the idea of belittling the stock industry, but in order to show that 
if grazing is permitted to damage the forests, a major resource is being 
subordinated to a minor one. The situation on the Coconino National 
Forest differs from that on many others in the West mainly in that 
transportation facilities favor more immediate exploitation of timber 
resources on the Coconino. Where logging can not be advantageously 
practiced at present or in the near future, there may be justification for 
favoring reasonable grazing as a temporary measure; but there can be 
no justification for grazing conducted in such a manner that it destroys 
the future forest, undergrowth, and soil. 

The indirect values of a forest cover are often greater than both the 
timber and grazing resources. This is clearly recognized in the case 
-of watersheds. Recreational values are rapidly coming to the front, 
and in many localities they already exceed the grazing values. Let it 
not be supposed that a forest can long be overgrazed, the undergrowth 
destroyed or mutilated, the lakes, streams and springs disfigured and 
polluted, and still retain the natural charm which each summer lures 
millions of people from the cities into the woods. 
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Abuse of the forests by grazing is all the more indefensible when 
we consider the relatively small amount of forage produced by real 
timber lands. The usual plea is that the forests are needed for summer 
grazing. How much they are needed throughout the West, the writer 
is not prepared to say. In Arizona, however, contrary to the common 
belief, the woodlands below the true timber zone and the so-called 
“desert” down to an altitude of 3,000 feet are capable, under proper 
use, of producing more palatable forage acre for acre than the timber 
lands. This is true for every month of the year, except possibly May 
and June. The trouble with the lower ranges in the Southwest is that 
they have been ruined by overgrazing. If these lands were revegetated 
and used conservatively, they alone would carry more livestock than 
is now carried by pasturing both timber and grass lands. 


CONTROL OF GRAZING 


Control of grazing is essentially an administrative problem. If 
the timber crop is given primary consideration, the research aspects of 
grazing become relatively simple. If timber production is truly the 
major objective, forage production on timber lands can scarcely be even 
a secondary objective for then whatever grazing is afforded must be 
regarded as purely incidental and temporary. Grazing must be sub- 
ordinated to such an extent that there will always be a substantial 
margin of safety on the side of the forest. This will usually result in 
incomplete utilization of forage. If we attempt to graze to a dead 
line beyond which forest reproduction can not take place, there will be 
no end of research problems, because the amount of grazing which 
can be tolerated is seldom the same in two localities, nor does it remain 
constant in the same locality from year to year. The inevitable con- 
sequence will be too much grazing for the good of the forest. 

Where control measures involve large reductions in the number 
of stock, decades may be required to make the necessary adjustments 
without undue hardship to the stock owners and disturbance of local 
economic conditions. For this reason it is usually better to plan re- 
ductions and exclusions far in advance instead of waiting until an 
emergency exists and then attempting to remove large numbers at one 
stroke. In regions where good seedling crops come at long intervals 
deferment of action until serious damage becomes evident usually means 
that, before remedial measures can be put into effect, the seedlings will 
be destroyed and reproduction will be delayed another twenty years. 
Wherever the forage in an understocked forest is fully utilized, it is 
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inevitable that the stock industry must face drastic reductions sooner 
or later. If forest reproduction is being injured, silviculture will de- 
mand a decrease in the number of animals; if forest reproduction is 
not being injured, the young trees will shade out the forage and a de- 
crease in the number of stock must follow automatically. 

The regulation of grazing in the National Forests should be abso- 
lutely in the hands of the Forest Service. When damage is found to be 
taking place, it should be within the power of forest officers to act 
promptly. The usual procedure of consulting with stock owners and, 
after a year or two of delay, adopting some compromise measure, may 
promote harmony but it is poor forestry. If grazing is permitted at all 
on areas in the process of regeneration, arbitrary action on the part of 
forest officers is often going to be necessary. Permits to graze on such 
areas should be granted only on the condition that they are subject to re- 
duction or cancellation on short notice. No doubt this will result in 
depreciating the value of forest range. The answer is that grazing on 
a large scale can not be made permanently attractive on lands dedicated 
to the growing of timber. In view of these circumstances one must look 
with apprehension upon measures designed to stabilize grazing in the 
National Forests. By the very nature of things, grazing can not be 
stabilized on a basis satisfactory to stockmen if timber, soil, and water 
resources are to be properly safeguarded. 

There appears to be only one way to avoid arbitrary and perhaps 
confiscatory action, and that is to carry enough surplus range so that 
when it becomes necessary to reduce or eliminate grazing on any area, 
the permittee can be moved to another allotment. In order to make 
such a plan workable it would probably be necessary for the Forest 
Service to acquire ownership of permanent improvements such as fences 
and water developments. When we consider the low carrying capacity 
of many forest ranges during the reproduction period and after re- 
production is established, it becomes doubtful whether this would be a 
sound investment, especially in regions where water development is 
expensive. 

In pointing out some of the shortcomings of the grazing administra- 
tion in the National Forests, the writer is not unmindful that they are to 
a large extent the result of circumstances beyond the control of forest 
administrators. Grazing was an established industry in practically all 
the forest regions before American forestry came into being. Com- 
munities in remote timber regions are even now, in the absence of 
transportation facilities necessary for timber exploitation, dependent 
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upon the grazing industry, and will be so for years to come. It has 
not been wholly through disregard of forestry that timber growing has 
been set aside in the interest of stock growing. The great danger which 
foresters must avoid lies in mistaking artificial and temporary condi- 
tions for the natural and permanent, and in allowing.their vision to be 
distorted by false standards. Economic conditions make it impossible 
to practice forestry in this country today as it is practiced in Europe. 
But we must not forget that certain economic and physical laws are the 
same the world over. One of these is that the permanent prosperity 
of a nation demands that its land be put to the highest use; another is 
that full crops of trees and grass can not grow on the same soil. 

The solution of the grazing problem should follow constructive 
lines. Distinction must be made between true timber lands and lands 
chiefly valuable for grazing. On the latter, range management should 
be developed to a high degree, with due consideration of soil and water 
resources. Ordinarily the area of such lands within National Forests 
should be small. On the former there should be no attempt to increase 
grazing capacity, but rather to decrease it by replacing grass with trees. 
Reforestation may require many years, in which event the forage crop 
will be considerable. To what extent this may be utilized without re- 
tarding reforestation will depend upon many circumstances, and should 
be made the subject of investigation in every region. Where the demand 
for grazing land is great, there will be a tendency to overgraze. There 
should always be a substantial factor of safety on the side of forest 
reproduction, regardless of whether the forage is fully utilized. In 
regions where reproduction comes easily, or where, perchance, seedlings 
are not eaten to a great extent, these conditions should be known so 
that grazing may not be unnecessarily curtailed. Moreover, there are 
possibilities of employing grazing as an aid to reproduction. Except 
in extreme cases, the problem can not be dismissed by deciding that 
grazing is destructive and must be eliminated, or that it does no damage 
and therefore requires no attention. We shall probably always have 
some grazing on timber lands. The day of the large outfit in the forest 
is passing, but there will always be the farmer with a few head of cattle, 
and possibly other small owners whose living in the woods is to 
be encouraged. The solution is to begin now and work steadily on re- 
ductions or class exclusion as circumstances require, with a view toward 
doing away with overgrazing. Understocking rather than full stocking 
should be the aim, and the criterion of proper stocking should be 
elimination of damage to reproduction and soil rather than utilization 
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of forage. Having reached this goal, there will still be cases of local 
damage. To handle these effectively, forest officers must be constantly 
on the alert, trained to detect damage in its incipiency, and clothed with 
authority to act without delay. 


FOREST PRODUCTS RESEARCH AND PROFITABLE 
FORESTRY 


By Atpo LEOPOLD 
Forest Products Laboratory 


A few years ago the outlook for commercial forestry might have 
been expressed thus: “Wait a little longer and the price of stumpage 
will rise to the point where it will pay to grow timber as a crop.” 

Today the outlook for forestry has undergone a radical and per- 
haps beneficial change. The present situation may be expressed in the 
phrase: “Increase the value of forests so it will pay to grow them.” 

The old watchful waiting concept was premised on the assump- 
tion that timber shortage would automatically raise stumpage prices. 
That assumption failed to allow for the competition of substitute ma- 
terials, which, together with over-production and other secondary evils, 
has built or is building a definite ceiling above which prices can not rise 
without loss of markets. 

On the other hand the cost of timber growing (or timber-holding, 
as the case may be) constitutes a more or less fixed floor below which 
prices can not fall. 

The margin of profit on which commercial forestry depends must 
be found somewhere between that floor and that ceiling. 

But how? 

The only way to find a margin of profit which does not already 
exist is to learn by research how to get bigger yields or better quality 
or both. If we can grow more timber per acre in a given time, or if 
we can make it render better service, we add to its value, as distinguished 
from its price, and the price ceiling is not operative as an obstacle. It 
is always possible to get a better price for better service-value. That 
is why I say: “Increase the value of forests so it will pay to grow 
them.” 

Bigger yields and better quality are attainable through what are 
ordinarily considered to be two kinds of research, silvicultural and 
products. This paper is an attempt to appraise the possibilities of prod- 
ucts reasearch as a means of increasing the value of forests. 


OBJECTIVES OF PRODUCTS RESEARCH 


It is often erroneously assumed that the principal object of prod- 
ucts research is to find ways of utilizing waste. This error probably 
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arises from the fact that the waste pile is so easily dramatized. Presi- 
dent Coolidge’s famous aphorism: “Reduce wood waste—a tree saved 
is a tree grown’”—does this excellent effect. 

But catch phrases for popular education are one thing, and accurate 
objectives for research another. To cut down the waste pile is, to be 
sure, a primary objective but it is only one of several, and the others 
carry promise of an even greater importance to forestry. 

All of the objectives of products research, including waste preven- 
tion, can be expressed thus: 

1. To increase the quantity of merchantable forest products by 

utilizing waste. 

2. To enhance the quality and hence the value of forest products 

by: 

(a) Controlling the properties of the material grown through 
manipulation of the growth process. 

(b) Sorting the material to segregate the properties required 
in each use. 

(c) Modifying the properties where sorting is not sufficient. 

Since 2(b), sorting or grading for properties, offers the most imme- 
diate chance for enhancing the quality and value of forest products, 
let us discuss it first. For simplicity, let us consider lumber alone. 


GRADING FOR PROPERTIES 


Present lumber grades usually segregate only one “property”’: 
Knots or visible surface defects. That this segregation increases values 
is indicated by the fact that graded lumber sells for more than ungraded. 
Could values be further increased by segregating any of the other 
thirty properties of lumber? 

Probably they could in many instances. 1R. C. Tuttle expresses 
very aptly in this way: “The outstanding advantage of most substitutes 
for wood is their uniformity. 

“The outstanding handicap of wood is its variability. 

“The variability of natural-growth wood, which is a handicap can 
be converted into versatility, which is an asset, by means of selective 
tests.” For example: 

A hard dense board can be distinguished from a soft, light one 
of the same species and dryness by lifting it, looking at it, bending it, 
cutting it, or denting it. 


Tar “A Program of One Hundred and Ten Research Projects Bearing on the 
Proper Use of Wood and Other Forest Products,” Forests Products Laboratory 
report, October 23, 1926 (unpublished). 


544 JOURNAL OF FORESTRY 


The hard board would obviously serve best in a floor and the 
soft board in a wall. 

Present grading rules do practically nothing to allocate either to 
the use where it belongs, or to exclude either from the uses where 
it does not. Ne 

Tuttle joins these three truisms together, and asks whether it would 
not increase lumber values if the public were able to buy all-hard floor- 
ing; all-soft insulation or coverage. It probably would, provided simple, 
inexpensive criteria for sorting be devised. 

How much grading for properties might add to the value of lumber 
is of course difficult to predict. Hardness is only one of many prop- 
erties which might be isolated, and realized upon, by better grading. 
Strength is already beginning to be graded in structural timbers. Dura- 
bility is to some extent indirectly graded by heart specifications in ties 
and timbers. But such vastly important properties as workability under 
tools, stability under moisture, paintability, insulation, combustibility, 
and gluability are still selected only by species or not at all, in spite of 
the fact that the variation within one species is often as great as the 
difference between two. It should be entirely possible for research 
to devise means of grading these properties. If all these then, or even 
a part of them, could be delivered to the consumer with the certainty 
and uniformity obtainable in standardized substitutes it might con- 
stitute a substantial addition to the intrinsic value of forests. Many 
synthetic products actually consist of merely one desirable property, 
like insulation, isolated and made uniform. Yet a foot of this one prop- 
erty commands a price nearly equal to a foot of lumber containing 
half a dozen properties equally desirable but of uncertain mixture. 

Grading for properties may add not only to intrinsic forest values, 
but also to the public’s willingness to pay for them. Tuttle points out 
that the buyer demands not so much what he needs as what he can 
get. He did not demand insulation when it was not on the market as 
such. He demands it now because synthetic products have made it avail- 
able in isolated form. He actually needed insulation worse before he 
knew there was any such thing. He may demand each of the 30 proper- 
ties of wood, and pay for them, if good forestry and good merchandising 
make them available. 

There is, of course, an economic limit to profitable grade diversi- 


fication. It will be higher in valuable than in cheap material. That. 


this limit is not yet operative is indicated by the present practice of re- 
manufacturing to raise grade. There are planers which buy southern 
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pine on grade from portable mills and by remanufacture contrive to 
raise the percentage of uppers from about 20 to about 35 per cent, 
thereby raising log run sale value about 22 per cent. There is, of course, 
an element of unearned increment in this figure, but it is nevertheless 
suggestive of what better grading might do. 

One of our great handicaps today is that we must demonstrate 
forestry in deteriorated forests. Profits lie in quality; we have little 
but quantity left to work with. Money comes from grade yields; our 
timber comes log run. Markets demand long rotations; expenses 
demand short. Is not the unutilized opportunity for qualitative selec- 
tion the proper seat from which to grab both horns of this dilemma? 
I think it is, but only research can keep us in it. 

Tuttle predicts that we shall soon cruise timber in terms of prop- 
erties as well as in terms of board feet log run. Certainly properties 
are the closer criterion of salable value. If we are to evaluate stands 
in terms of their properties, is it not thinkable that we might evaluate 
growth and yield in the same units? 


GROWING WOOD OF DESIRABLE PROPERTIES 


The idea of “growing properties to order” by manipulating growth 
conditions originally arose from the attempt to select wood of certain 
properties from existing stands by noting what growth conditions were 
usually associated with the properties desired. 

How to grow wood to order has been worked out for a few species. 
Paul has roughly determined the conditions necessary to produce strong 
ash and hickory, and shown that they can be controlled by manipulating 
thinnings. He has tentatively determined the growth conditions pro- 
ducing heavy and light southern pine. The indications are that its 
weight depends on both site and thinnings, although this is being further 
verified on controlled plots. 

We know, then, something of how to grow properties in three 
woods. The remaining 47 commercial species are an unfinished task 
of products research. As an extreme case of how much forest values 
might be raised by growing properties to order, Newlin estimates that 
if we had a stand of ash known to be of airplane quality it might be 
worth $15 more per M on the stump than ordinary ash. 

As an extreme case of how much value is wasted when the prop- 
erties of standing timber are unknown, consider a stand of Sitka spruce 
which is being cut for airplane stock. Only 10 per cent of the lumber 
passes inspection as airplane stock, and only 2 per cent is finally used 
in planes. 
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So far research in the deliberate production of properties has dealt 
only with trees. It must next deal with stands, at which point it 
becomes the proper task of the Forest Experiment Stations. It will 
often be difficult to decide what property to grow. Take hardness in 
southern pine. A thick stand of small crowns on strong soil produces 
a preponderance of hard structural southern pine; an open stand of 
large crowns, a preponderance of soft insulation and coverage. Hard- 
ness and softness, when thus isolated, are both salable properties. Which 
is the more profitable to produce on a given acre? The answer depends 
on how much of either that acre will produce in a given time, and 
their probable relative future values. Here is a problem in economics 
and the mensuration of stands which is just as important and difficult 
as the original problem of response of wood properties to the environ- 
ment of the tree. 

It is important to keep in mind that while hardness and softness 
are, because of their simplicity, convenient properties with which to 
illustrate the idea of selection and control, they are not necessarily 
the most important ones to actually grow to order. Control of many 
others becomes a possibility through the application of genetics. The 
recognition of genetics as one of the foundations of silviculture is 
the greatest recent advance in forestry, and at no point can genetics 
lend more potent support than in growing wood to order. Bates ? has 
pointed out that not only tree form but also susceptibility to defect- 
producing diseases and parasites are probably inherited characters. It 
is not improbable that spiral grain and curly figure are inherited. It 
is probable that oleoresin production varies in different strains of the 
same species, and that the dual purpose pine presents the same oppor- 
tunity to genetics as the dual purpose Durham. It is even possible 
that the fiber properties which limit the amount and quality of pulp 
yield can be manipulated by genetic selection within a species. 

We have here nearly the whole gamut of qualities and hence value 
in wood, all probably susceptible of being produced or reduced at will 
by applying to the art of silviculture the results of research in genetics 
and wood properties. Schenck says: “Forestry is the outcome of 
local and peculiar conditions, many of which are absent and will remain 
absent from the U. S. A.” Can we not rather say that while European 
forestry may have been the outcome of such conditions, American for- 
estry can be the outcome of bending economics to the public will by 
applying the force of science? 


2“Better Seeds, Better Trees,” by C. G. Bates, Journal of Forestry, Feb- 
ruary, 1927, : 


FOREST PRODUCTS RESEARCH 547 


MODIFYING THE PROPERTIES OF WOOD 


The properties of wood have been modified naturally since the first 
bow stave was left to season, and artificially since the first house was 
painted and the first pole or tie was impregnated with a preservative. 
There is nothing new about the idea as such, but there is much new 
evidence to indicate that its potentialities in making forestry profitable 
have been barely touched. 

The most important of all wood properties is its propensity to 
swell and shrink with moisture changes. When controlled it is a great 
asset ; when uncontrolled it is a great fault. Control of any phenomenon 
often follows but seldom precedes an understanding of its mechanism. 
The mechanism of moisture movement in wood is now partially known. 
It is not unreasonable to hope that at least partial control of swelling 
and shrinking may follow. 

Control of phenomena also often follows but seldom precedes the 
ability to measure them. Instantaneous measurements of the quantity 
of moisture in wood are now a laboratory fact, and measurements of 
moisture per cent may soon follow. Place in the hands of the lumber- 
using public a convenient yardstick for measuring its dryness and you 
abolish at one stroke one of the most potent causes of substitution— 
green lumber sold as “commercially dry.” Moreover, you avoid injus- 
tice as between groups of producers because there is no question of 
any one group setting the pace of self-reform. All are automatically 
and simultaneously on a parity. 

Modifying hygroscopicity exemplifies a new venture. Modifying 
durability is an old venture needing extension into new fields, especially 
into the building field. Durability treatments also need to be com- 
bined with fire-proofing and insect-proofing treatments. The recent 
epidemics of termites emphasize this need. Certainly it will add value 
to lumber and hence forests if wooden houses are made durable, fire- 
retardent, and termite proof. Of course it will also add cost. It is 
the task of products research to make the value exceed the cost. The 
idea of extending durability treatments into the building field is rapidly 
gaining currency and needs no detailed exposition. 

Modifying the effectiveness of properties by better design is like- 
wise an old venture needing extension into new fields. Research has 
doubled the strength of the wooden box without increasing weight, or 
halved weight without decreasing strength. Why not try our luck at 
houses, furniture, athletic goods, or even the lowly cowshed? We tend 
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at times to pass up the everyday use in favor of the exceptional. Who 
knows how to design a barn? What joist and lumber sizes and spacing 
give maximum rigidity with minimum material in a floor? It is a fact 
that the airplane rib was improved before this lowly task was thought of. 
This was because there happened to be special funds for airplane work, 
but even so the safety razor should teach us that there is a tendency 
to overlook the commonplace. Better cowsheds mean more valuable 
forests. 

Insulation is a property in which wood excels but it can probably 
be further enhanced artificially. The way to enhance it is probably 
to examine what we put on wood rather than what we put in it. Should 
we paint the back of sheathing with something to throw back rather 
than absorb escaping heat? What determines the acoustics of the noisy 
bathroom? Private enterprise has attacked and partially solved the 
latter problem in better wood use, and private enterprise may safely 
be relied upon to perform a great part of these many tasks. But there 
are others which are unpatentable or otherwise lack incentive to private 
effort. These are the proper fields of public research agencies. 


CONCLUSIONS 


The competition of substitute materials makes it necessary to look 
to the purposeful enhancement of wood values by research, rather than 
to try automatic use of wood prices, as the basis for profitable forestry. 

There are large opportunities to enhance values through research 
in forest products. These include not only the utilization of waste, 
but also improvement of particular properties, either through manipulat- 
ing the growth process itself, or by segregating or modifying the desired 
properties after the wood has been cut. 

Better segregation offers the most immediate chance to raise values, 
but ultimately the biggest opportunity is found in the application of 
genetics to the selection of growing stock and in the manipulation of 
growth conditions. Genetics can not improve wood properties, how- 
ever, without products research to isolate and identify the properties 
to be grown. 

Enhancing wood values by growing, grading, and modifying prop- 
erties is a big but by no means impossible task. Obviously it must be 
performed bit by bit. Concentrate research upon it, encourage each 
little change that trends in that direction, discourage each little change 
of contrary trend, and results may come fairly quickly. More quickly, 
at least, than watchfully waiting for timber shortage to raise prices 
in the face of substitution, deterioration, and overproduction. 


a 


NOS 


EFFECT OF PASTURAGE ON WHITE PINE REPRODUC- 
TION AND ON TIMBER QUALITY 


By H. J. Nrnmawn and W. C. THompson 
Office of Insect and Plant Disease Control, Wisconsin State 
Department of Agriculture 


Because of the lack of reliable data on the reproduction and growth 
of timber trees in pastured areas it was determined to make careful 
observations from a pathological standpoint on small white pine trees 
in a dense stand on a one-half acre plot and also on white pine trees 
in the semi-mature stage in a dense stand on a one-fourth acre plot, 
as well as on trees of other species. The object was to suggest the 
importance of further study with respect to grazing rather than to 
furnish conclusive evidence. The two plots were separated by a wire 
fence, and were located at Eau Galle, Wisconsin. 

Farming on a small scale began in the vicinity of Eau Galle about 
sixty years ago, but until about 1900 the people depended much upon 
lumbering. Since 1915 the dairy industry has become the leading pur- 
suit in agriculture, and lumbering is at this writing of but little impor- 
tance. Parts of the farms on which the plots were located were cleared 
many years ago, but only during the past twenty years has the number 
of cattle been increased for dairy purposes from which a considerable 
cash return was secured, and apparently only during a period of about 
twelve years previous to the observations here considered were there 
enough cattle and horses on the pastured part of the farm to cause 
much damage to the pines and other timber trees. 

The 60-acre area in the southwest corner of which the reproduc- 
tion plot was located, and which was a pasture of a larger farm, was 
grazed by twelve mature cows and three horses. Although the plot 
was located near the Eau Galle river and was a part of the pasture 
which the livestock crossed in going from the farm and the main part 
of the pasture to the river, water was available on a half-mile shore line 
so that the plot was representative of other areas bordering on a river. 
Located in the northwest corner and nearly a half mile north of the 
plot an area of five acres of the pasture was sand wash with no vegeta- 
tion; about 25 acres, mostly on the slope along the river, was a mixed 
growth of all sizes of pine and hardwood with a fair growth of grass 
and white pine reproduction; and the remaining 30 acres of the pasture 
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east of the river bank were mostly cleared and contained good grass 
and clover sod on sandy loam soil. 

The half-acre plot, 120 by 180 feet, was located on the property 
of F. M. Welch on the east bank of the river with the western boundary 
about 100 feet from the shore. About two-thirds of the plot had a 
western slope of 20 degrees, the remainder, at the top and bottom, had 
a more gentle slope. A slope was selected because such land is not 
well suited for cultivation by machinery and is frequently reserved for 
pasture and woodlot. The soil was sandy loam, ideal for growing 
white pine and sufficiently heavy for poplar, birch, maple and oak. In 
most places the pine needles, dead hardwood leaves and humus covered 
the ground to a depth of two inches. There was a rather sparse growth 
of grass, but there were some patches of sod. Plantain, partridge 
berry, poison ivy, small oaks and small poplar composed much of the 
undergrowth. The white pine trees under twenty years old numbered 
about 3,000 per acre. In places they were so close together that the 
cattle did not graze among them. There was no dense brush to serve 
as a barrier to livestock or to protect the small pines. The cover trees 
as listed in 1923 were as follows: 


No. and Species Average D. B. H., Inches} Average Height, Feet 

SRUMe Nei s meren eeeoo noua 7.6 38.0 
SB Vinitev eine nae wn oe ean 9.4 45.4 
ZigNVihitesbixchaee eee eee nee 6.1 49.3 

ie Busty Oalciern tercn. eee nes 6.2 47.7 
12ARedk@alame rene ne caret 9.5 47.1 

SplicOn WOOd ia nate ee eee 2.0 15.0 

iy Niaplete an saci coe ee cor 7.0 50.00 


* Three white pine seed trees each 33” D. B. H. and 70’ high. 


The storm on June 22, 1924, blew down the following diseased 
cover trees, which damaged much reproduction: three poplars, weakened 
by heart rot; five oaks, weakened by heart rot; one birch, weakened 
by root rot; one large white pine, which had shallow roots. The shade 
caused by the cover trees varied from 0.0 to 0.4! in various parts of 
the plot, which allowed sod to form in some parts. On account of the 
west slope, sunlight did not strike the greater part of the plot until 
after 9:00 o’clock in a summer morning. 

The plot was measured and marked in September, 1923. Observa- 
tions on each white pine tree under twenty years old were made with 


1 Complete shade all day is rated at 1.0. 
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respect to the conditions and to causes of injuries as follows: The 
general condition of the tree; diameter at the base, height, age, shade, 
annual height growth for 1921 and 1922; injury to the leader, to the 
branches, to the trunk, to the roots. In 1924 the same kind of observa- 
tions were recorded for each tree except that the annual growth for 
1923 and 1924 (up to August 1) were taken. The number of trees by 
age and their average height as recorded in 1924 is shown in Table I. 


Tasce I 
Height of White Pine Reproduction 


Number Average Number Average 
Age of Height of Height 
Trees Inches Age Trees Inches 
1 12 1.6 11 47 21.4 
2 13 2.8 12 42 24.9 
3 66 3.4 13 86 32.2 
4 77 5.0 14 78 48.7 
5 120 6.2 a5 138 52.3 
6 101 7.9 16 132 62.0 
a 144 10.0 17 117 717.8 
8 98 12.5 18 33 83.4 
9 93 14.7 19 7 72.3 
10 68 19.8 20 E3 94.7 
Total:1475 


The average annual growth for four successive years was as fol- 
lows: 1921, 3.59 inches; 1922, 1.66 inches; 1923, 3.74 inches; 1924 
(up to August 1), 1.86 inches. 

The plot was not selected for the purpose of determining average 
growth under normal conditions. The average height here given is 
not comparable to measurements as usually made* where only those 
trees are considered which are expected ultimately to constitute the 
woodlot. In this plot every tree, good and bad, from one to twenty 
years old was measured. 

The results of the 1924 observations of injuries to white pines 
under twenty years old due to livestock, calculated on the total num- 
ber of trees and expressed in per cent, are shown in Table II. 

In Table II the item ‘“‘bent down-hill’” refers to a condition where 
livestock at some time had a path near and at a higher level than the 
base of the tree and gradually forced earth against the lower part of 
the stem so as to bend it over, after which the tree grew upright but 


2We only wish there were something resembling standard practice in this 
respect.—Eb. 
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TABLE II 
Percentages of Live White Pine Trees Injured by Live Stock 
Leader Branches Trunk Roots 

DD Gad ee net re 1.60 - 6.50 0.00 0.00 
Seated 6 nen eee 0.07 2.34 17.25% ex 0.67 
Bent downslitlleaee reer 0.07 0.00 7.69 0.39 
Grampledeees si eres 0.00 0.00 0.07 1.07 
Brokens 22.0 ware oe 1.20 3.45 0.00 0.00 
Crooked, aera oe 0.00 0.00 1.33 0.00 
Xposed esos seerae meee le 0.00 0.00 0.00 1.74 
Injured—Total........... 2.94 12.49 26.27 2.87 
INOLIMaInt recs eae eee 69.20 49.80 58.99 96.60 


the roots were left in danger. It was observed in the plot, and also in 
many other places, that small pine trees in this condition were thereafter 
uprooted by the hoofs of livestock with great regularity. The zig-zag 
path on a hillside lengthens the distance and multiplies the damage to the 
trees. Frequent changes in the location of paths, largely due to fallen 
trees, further increases the damage. 

Of the total number of live pine trees in both 1923 and 1924, 17.2 
per cent had scars on the trunks due to livestock. Of the total number 
in 1924, 7.16 per cent had scars at the base, of which the great majority 
were on the up-hill side. Scars near the base of the trunk serve as 
places of entrance, at vital points, for heart rotting fungi which ultimate- 
ly kill or destroy the usefulness of the tree. 

Injuries to the branches were found to be most common on trees 
from three to seven feet high. Not only does the cow brush along the 
side of and over the top of a tree, but often purposely rubs her head 
and horns against the tree and switches it about vigorously in order to 
rid herself of flies. Some branches are broken so that stubs several 
inches long are left on the trunk. In other cases the whole knot is 
torn out of the trunk, and with the branch a large piece of bark is 
removed from the tree. When the trunk becomes injured the tree is 
physically weakened, and the injuries offer places for borers to enter 
and further weaken the tree. Fungus diseases sometimes appear in 
such wounds, but they do not seem to be particularly destructive on the 
young pine stems except at the base. The study of root injuries was 
handicapped by the fact that the roots were not exposed to view, and 
therefore the root injuries were probably underestimated. 

Frequently when the branches on one side of the tree are injured 
the remaining ones are stimulated to a rapid growth so that they develop 
in size about equal to the main trunk, which ultimately results in an un- 
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symmetrical formation. Damage to the leader by livestock is not a 
serious factor, because the leader is flexible and not easily broken off. 

Of the live pine trees recorded in the half-acre plot in 1924, 31.9 
per cent were in a perfectly normal condition, and 26.8 per cent were 
injuried in some respect by livestock, some of the trees being injured in 
several ways. At first thought the injuries on 26.8 per cent of the 
number may not seem particularly harmful, but attention should be 
called to the fact that the number of trees is much greater than in 
a usual stand of reproduction. Injury to white pines by livestock is 
proportionately more common where the trees are scattered than where 
they are close together because more grass grows in the open spaces. 
Because of these facts pine trees become fewer where few exist, and 
therefore large open spaces are made in some places while clumps of 
trees remain in others, which is an unfavorable condition to a woodlot. 

Besides the injuries to young pines by livestock, the injuries due 
to fallen trees, 14.00 per cent, and injuries of the leaders caused by in- 
sects, 14.82 per cent, were the most serious. 

In order to secure information as to the damage by livestock to 
trees of timber species in the semi-mature stage, a plot was selected 
directly south and just over the line fence from the reproduction plot 
above described. 

The plot 100 feet x 109 feet (.25 acre) was similar to the reproduc- 
tion plot as to position with respect to the pasture and the river, slope, 
soil ground covering, and species of trees and plants, except that the 
grass was sparse due to greater shade density, which varied from 0.1 
to 0.6. On the bordering land fifteen mature cows were pastured on 
50 acres. The cattle usually went down the slope through this plot to 
the Eau Galle river twice per day. When they could see the water the 
leader would start to run down hill, and the rest would follow. The 


TABLE III 
Average Size and Age of Trees of all Species 


No. of | No. Dead | Average | Average | Average 


Trees Trees D2 B. i: Height Age 

White Pine. a2. - 135 12 4.2 31.4 36.9 
Blacks Oak pe tosis siete 20 3 8.2 31.5 51.8 
Vinieetene ete tiers cero 1 0 We 12.0 30.0 
Maples eupec sn teieis ost 2 0 8.0 37.5 50.0 
Tron wOOdME rete sce ota: 3 0 1.6 15.3 31.6 
ROpIAG aac cheer ctetcetonsoe 40 2 Hell 46.7 41.3 
Wihitel@akcen sonia soit 1 1 3.0 14.0 40.0 
NVitenBincikrcrac aemuckes 3 1 8.6 25.0 41.6 
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soil was pushed downward at every step, the dust flew, and the roots 


of the trees suffered. 

The observations were made on July 23, 1924. The number of 
trees by species, the average measurements, and the approximate aver- 
age age of the trees are given in Table III. 

Relative to the injuries and the condition of the trées, the results 
of the observations are given in Table IV. 


TABLE IV 
Number and Percentage of Defective Trees of all Species 


Number Per cent 
MROCALHER CES WoW One Gage oe RE EO OE LEE I eos 205 100.0 
Meaditreeses iis orice vsti roe Ree eee ee eee 19 9.3 
InFooodtcondition se asny a ero eiar eee re eeion Meee 29 14.2 
ineiair CONCIION Per ast ae oe ee ee eee 39 19.0 
nspOOriCONclition saya th oo Saar ee ee 118 Sie 
Wathibasaltdefects steer to tr Gein one eine a eens 95 45.5 
With"trostsplits: rites amaecs aia tec race coer eer eee 16 7.8 
Withsheart or roots rotsiss Acts aceon Ont aeteee 68 Sol 
Withwheartor root rot at the scans ieee ie 53 25.8 
Scarrediby- livestockepn.. ah ae nea ot ia ee en ee 83 40.5 
Scatred by livestock with notiatisca ta emeein eee nee ioe 43 21.0 
Scarred ibyslivestock) up-nillisidewn en sacs 60 29.2 
Scarred ibystallentreesmre eae neo an eee 12 5.9 
Wathitoots exposedi bysliviestockserer sete een ener ertree 32 15.6 


It is frankly admitted that mistakes as to the cause of injuries 
were probably made; nevertheless, the poor condition of the great 
majority of the trees on the plot shows that the present practice of 
over-pasturing the woodlots is highly detrimental to the timber and that 
neither a good grade of timber nor a high yield can be expected where 
excessive grazing is practiced. 


THINNING YOUNG RED PINE 


By JosepH KITTREDGE, Jr. 
Lake States Forest Experiment Station 


An experimental thinning was made in June, 1923, in a dense 
stand of 15 to 20-year-old red pine on the Minnesota National Forest. 
The object of the experiment was to determine what effect a thinning 
from below, which removed the poorest trees, would have on the 
development of clear boles and on the rate of growth. One plot, 100 
feet square, was thinned and all the trees left after thinning marked 
with numbered tags. The other adjacent plot was left unthinned and 
only 100 trees of about the same diameter, 1.5 to 1.9 inches, as the 
average tree on the thinned plot, were tagged. Both plots were com- 
pletely destroyed by a crown fire on May 16, 1926, and were remeasured 
five days after the fire. If the fire had any effect on the measure- 
ments, it was to reduce them. This would tend to make the following 
absolute growth figures conservative but should not appreciably affect 
the comparisons between thinned and unthinned plots. Since certain 
results appear even for the two growing seasons? following thinning, 
it seems worth while to make them available and to supplement them 
with some data from other planted and natural red pine stands of about 
the same age and different densities, which throw some light on the 
relation of density to growth. 

The thinning plots were situated on a level area of fine sandy soil 
probably underlain at no great depth by a layer of heavier texture. The 
soil indicated a better than average site for red pine. The height and 
development of the old growth not far away also indicated that the 
site was at least medium and probably a little better than medium for 
red pine. A small area in this vicinity is known to have been burned 
over about 20 years ago. Presumably the stand originated on this 


1 The experiment was planned and the 1923 field work carried out by C. G. 
Bates and H. D. Petheram. 

2 The original measurements were made in June, 1923, when the shoots had 
just about completed their growth. The fire on May 16, 1926, came before the 
shoots had made any appreciable growth. The height growth was therefore 
that which was added in two growing seasons. In a region of light spring and 
heavier summer precipitation, diameter and volume growth probably continued 
after June, 1923. However, since definite local information as to the length of 
the season of growth is lacking, two years has been used in computing the annual 
growth, although it is possible that some figure between two and three years 
might represent more nearly the actual period of growth. Even if this were 
the case, the comparisons between the thinned in relation to the unthinned plot 
would remain the same. 
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burn, although there were no large seed trees nearby at the time of 
thinning. The few paper birches and jack pines, 19 and 20 years old 
and somewhat larger than the red pines, most of which were 16 to 
18 years, were not sufficiently numerous to prevent the classification 
of the stand as pure red pine. 

Plot I had 5,751 trees to the acre in 1923, and Plot, II, containing 
5,083 trees before thinning, was thinned until only 1,869 trees to the 
acre were left. The trees ranged from % to 4 inches in diameter 
with an average of 1.8; and from 5 to 23 feet in height, average 13. 

The basal areas in 1923 on the unthinned plot were 90.9 square feet, 
on Plot II before thinning 67.6, and on Plot II after thinning, 34.1. 
The volumes per acre in 1923 on the unthinned plot were 747.6 cubic 
feet, and on the thinned plot 864.1 cubic feet before thinning, and 
467.3 cubic feet after thinning. Volumes were computed by the use 
of a local volume table prepared on the basis of analyses of the trees 
removed in thinning. The thinning removed 63 per cent of the number 
of trees, one-half of the basal area, and 46 per cent of the total cubic 
foot volume. Owing to the theft of a few of the tags and the impos- 
sibility of distinguishing with certainty trees which may have been dead 
before the fire, the comparisons of growth are based only on the 325 
tagged trees of the thinned plot and the 95 tagged trees of the un- 
thinned plot which could be certainly identified. The growth figures 
are, therefore, gross and make no allowance for mortality. Before the 
fire casual observations of the plots left the impression that there had 
been little mortality in either of them. Almost certainly, however, the 
losses by trees dying were heavier in the unthinned than in the thinned 
plot, a difference which would tend to emphasize the benefits of the 
thinning if the net growth rates could be compared. 

The average current annual diameter increment per tree by D. B. H. 
classes in the thinned plot was as follows: 


eBay tad Class: Diameter 

Inches Increment, 
Inches 

0 —0.4 0.16 
0.5—1.4 0.19 
1.5—2.4 0.18 
Ho — Syl 0.19 
3.5—4.4 0.26 


Comparing the growth of 0.18 for the D. B. H. class, 1.5 to 2.4, 
following thinning with that of the unthinned plot where it was only 


THINNING YOUNG RED PINE 557 


0.08, the diameter growth increase on the thinned plot was 8.7 per cent, 
and on the unthinned, only 4.0. The other interesting fact in these 
figures is that the largest diameter class, 3.5 to 4.4, showed the largest 
actual diameter increase, 0.26 inches, but this increase when expressed 
as a percentage of the class average is considerably less than that of 
the smaller classes. If it is assumed that the 95 trees of average size 
in the unthinned plot represent the average growth for that plot, the 
average annual diameter growth per tree without thinning was 0.08 
inch or an increase of 4.1 per cent, as compared with the thinned plot 
in which the average growth was 0.19 inch or 10.3 per cent increase. 

The average current annual height growth per tree for the last 
two years by D. B. H. classes on the thinned plot was as follows: 


DSB ati Height 
Class, Growth, 
Inches Feet 

0 —0.4 0.5 

O5——5 0.7 

1.5—2.4 0.9 

2534 0.8 

3.5—4.4 0.2 


The average for all classes is 0.8 feet per year which corresponds 
exactly to the average for the numbered trees from 1.5 to 2.4 inches 
D. B. H. in the unthinned plot. For the two years following thinning, 
height growth was not stimulated by the thinning. The other interesting 
fact in these figures is that the height growth was greatest, 0.9 feet, 
in the 2-inch diameter class where the vigorous codominant and inter- 
mediate trees which had begun to feel the effect of crowding, were 
found. Little stimulation resulted in the largest trees which had had 
ample space for growth and little in the smallest trees which had been 
crowded to the point where they did not quickly recover from the 
suppression. 

The average tree in the unthinned plot with a volume of 0.13 cubic 
feet in 1923 had increased to 0.17 cubic feet in 1926. In the thinned 
plot, the corresponding figures were 0.17 and 0.25. Expressed as cur- 
rent annual increment per cent by D. B. H. classes, the figures are: 


DBs Class: Growth 
Inches Per Cent 
0.0—0.4 300.0 
0.5—1.4 32.7 
1.5—2.4 25.8 
2.5—3.4 16.5 
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The current annual increment per cent for the whole stand follow- 
ing thinning was 23 per cent as compared with 15.4 per cent for the 
unthinned stand. Comparing the trees actually tagged in the two plots 
in the 1.5 to 2.4 inch class, those in the unthinned plot had a growth 
per cent of 13.1 and those in the thinned 25.8 per cent or nearly double. 
On a per acre basis the unthinned plot increased from 748 cubic feet 
to 978 cubic feet or 115 cubic feet per acre per annum, while the thinned 
plot increased from 318 to 467 cubic feet or at the rate of 75 cubic 
feet per acre per year. | 

The thinning in a stand where the trees averaged less than two 
inches in diameter produced only 2.2 cords per acre of small fire wood, 
and the cost for the careful experimental operation on the basis of nine 
man days per acre, was about $30 an acre. This cost could doubtless 
be much reduced in a commercial thinning operation where the work 
would not be done so carefully, and where the stand over large areas 
would be much less dense. It is estimated under such conditions that 
a man could thin 1 to 1% acres per day at a cost of $3 to $5 an acre. 

The conclusion may be drawn that a stand of red pine 15 to 20 
years old with 5,000 or more trees to the acre is in need of thinning 
and that the growth rate of the remaining trees can be greatly stimu- 
lated by a heavy thinning which removes two-thirds of the trees and 
about one-half of the basal area or volume. 

It is interesting to compare the growth of these plots with other 
data available for the growth of red pine as given in U. S. Department 
of Agriculture Bulletin 139, “Norway Pine in the Lake States,” and 
as measured in plantations of similar ages in the region. The stands 
on the thinning plots at 17 years old averaged 10 to 13 feet high which 
is distinctly less than the figure of 18 feet in 17 years for saplings in 
northern Minnesota, as given in Bulletin 139 and less than the heights 
of most of the plantations in the region at corresponding ages. The 
site on which the thinning plots were established gives no evidence of 
being inferior to the average for red pine in the region. It may be 
suggested, therefore, that their comparatively poor mean annual height 
growth, from 0.6 to 0.8 feet per year as compared with 0.9 to 1.5 
in other areas, is primarily due to the stagnating effect of the heavy 
density of over 5,000 trees to the acre. The only record of red pine 
of distinctly inferior height growth to that on these thinning plots is 
in a plantation 16 years old where the trees were left in the transplant 
TOWS and had a density of over 15,000 to the acre and a mean annual 
height growth of only 0.5 feet. In a plantation 20 years old with 
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2,550 trees per acre, the mean annual height growth was 1.2 feet per 
year. Plot II in Table 15 of U. S. D. A. Bulletin 139 which had 2,616 
trees per acre at 15 years had a mean annual height growth of 1.5 feet. 
The conclusion is indicated that, up to 20 years old, a density as great 
as 2,600 trees per acre of red pine does not cause stagnation. 

Diameter and volume growth figures also point directly to the 
conclusion that over 5,000 trees to the acre is too dense for the best 
development of red pine. The dense thinning plots had average diam- 
eters of 1.6 to 1.8 inches at 17 years, whereas records from plantations 
and natural stands in the region with less than 2,650 trees to the acre 
at corresponding ages show average diameters of 3 to 5 inches. Simi- 
larly, the mean annual volume increment of the unthinned plot with 
5,751 trees per acre was only 44 as compared with 59 to 129 cubic 
feet per acre per annum in plantations with 960 to 2,616 trees per acre 
on corresponding or inferior sites. Although the figures are not con- 
clusive, it may be pointed out that the growth of the stands with 
densities of 2,550 and 2,616 trees per acre compares favorably with 
that of those less dense, and that these densities are not far from the 
4x4 spacing which is suggested as the most desirable in planting red 
pine for high quality by Reed in Harvard Forest Bulletin 9, “Red Pine 
in Central New England.” 

Summarizing briefly, the following conclusions have been sug- 
gested: 

1. Red pine stands, 15 to 20 years old, with over 5,000 trees to 
the acre need thinning. 

2. Thinning from below which removes two-thirds of the trees 
and one-half of the basal area and volume markedly stimulates diameter 
and volume growth even in the first two seasons after cutting. Height 
growth is not increased during this period in the stand as a whole 
by the thinning, although the codominant and intermediate trees of 
about average diameter respond more than either the larger or smaller 
trees. 
3. The current annual volume increment per cent was increased 
from 15 to 23 per cent by the thinning. These percentages corresponded 
to annual increments of 75 and 115 cubic feet per acre per annum. 

4. Densities of over 5,000 trees per acre at 15 to 20 years cause 
stagnation of growth in diameter, height and volume, which is not 
evident in stands with 2,600 or less trees per acre. 


SOME SLASH DISPOSAL OBSERVATIONS IN THE 
DOUGLAS FIR BELT 


By H. E. HAEFNER 
Cascade National Forest 


Slash disposal in the Douglas Fir belt has been given much con- 
sideration by foresters and lumbermen for a number of years. It now 
appears that some fundamental knowledge from all this discussion, 
experimentation, observation and experience is beginning to crystalize 
to guide us in the more intelligent handling of the problem. 

The Douglas Fir belt covers a wide range of physical conditions 
that make their presence felt in the nature of the stand, so that it 
varies from the scattered scrub non-merchantable stand to the merchant- 
able stand of great density and high quality. It is beginning to be felt 
by many observing foresters and lumbermen that all the slash need not 
be burned. Due allowance must be made for local influencing factors. 
What to burn and what to leave is largely dependent on the density of 
the stand, nature of the ground cover, closeness of utilization and 
natural fire hazard of the surrounding country. As a general rule, 
occasional slash areas seem safe to leave when: (1) the debris of logs 
and broken timber is light or does not exceed 5 or 6 m. b. f. of logs 
over 6 feet in length and over 6 inches in diameter at the small end, 
per acre; (2) the brush cover on the logged area is scattering; (3) the 
slash area is surrounded by green timber or burned-over areas to serve 
as a fire break; (4) the area is away from railroads, highways and 
other avenues of human travel; (5) the area can be patrolled during 
the peak of the fire season if necessary. If most of these factors are 
not present, sooner or later this slash is likely to get on fire when it 
will be hard to control. It, therefore, seems very sensible that the slash 
area be measured, so to speak, to see if most of these safety factors 
are present. If they are, it means that the selected area appears to have 
a good chance to be carried through without a fire for a number of 
years, or until the new crop of trees becomes established, by which time 
the fire hazard will not be higher than it is on the adjoining burned- 
over area. On the Western Lumber Company sale two logged areas of 
about 350 acres each are being left unburned. They are on the opposite 
side of the river from the logging railroad, and they measure up to 
these safety standards. 
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Now, for slash disposal methods. It appears to be comparatively 
easy to burn slash if it is burned at the right time. There are usually 
several right times, during both the spring and fall of nearly every 
year. To pick this right time requires experience and observation to 
discern it when it arrives and then to act promptly. To do this success- 
fully, all necessary details must be attended to before the time arrives. 
The opportune time may last for several days or it may last less than 
five or six hours. The man who is responsible for slash disposal needs 
a good working knowledge of what the weather is likely to do during the 
slash-burning seasons. This he acquires as best he can through obser- 
vation and experience. Here is a place where two heads are better 
than one, especially if the second head is also on the shoulders of a 
man who has closely observed the changes in the weather and who has 
burned a lot of slash. The man in charge of slash disposal should also 
be equipped with a sling psychrometer and a good sized barometer. The 
latter instrument is invaluable in showing when the probable break in the 
weather will come. To him, this means rain or very high humidity. 

The man in charge of slash disposal wants to time his burning 
for the rain to strike it just after the peak of the fire is past so that the 
expensive follow-up is largely eliminated and so that green timber is 
not menaced. This is not as hard to do as it looks. It is a more or 
less definite observation by many observers that in the merchantable 
fir belt proper, there is usually a period or two of very low humidity 
during the latter part of March or during April, each of which is fol- 
lowed by higher humidity and spring showers, before the regular sum- 
mer fire season begins. The spring burning should be done at the tail 
end of these low humidity periods and just when the humidity is rising 
and the barometer indicates rain. The important point is to get it 
started soon enough so that the slash is cleaned up by the time the rain 
begins. 

Now, for a few illustrations to show how this theory works in 
practice. On May 24, 1923, 160 acres were burned near Powers, 
Oregon, and followed by rain. No follow-up was necessary. On April 
10 and 11, 1924, a 400-acre slash was burned near Powers, at the end 
of a period of very low humidity. The fire burned over this area for 
two days and had cleaned most of it up by April 12. At 11:00 A. M. 
on that day, it began to rain gently. On the morning of April 13, the 
ground was covered with snow and it rained and fogged for over a 
week thereafter. There was no follow-up and all the fire was ex- 
tinguished except that in a few old landings which burned until the 
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next winter. On May 6, 1925, 60 acres were burned on the steep sides 
of the North Fork Canyon on the Western Lumber Company sale. 
This fire was set in the morning on a falling barometer and burned 
fiercely. It began to rain at 5:30 P. M. and rained four inches in the 
next three weeks. No follow-up was necessary. On September 29 and 
30, 200 acres were burned on this sale just before it rained and during 
the rain, and no follow-up was necessary. In 1926, 60 acres were 
burned March 21. No follow-up was necessary. In September, four 
areas, aggregating 200 acres, were burned just before four different 
showers and no follow-up was necessary. 

Since all these areas were burned successfully, many others can 
be disposed of in the future in the same manner. The cost of all this 
slash disposal was confined to the wages of a few men to set the fires 
and there was no loss of logs or equipment. 

The loggers’ main interest is to get logs at as low a cost as pos- 
sible. In the past, he has burned some of his slash at little cost, but 
frequently slash disposal has cost him real money because it was not 
done at the opportune time. The tendency has been to let slash accumu- 
late and then have it catch fire at a time when control of the fire is 
difficult. If the logger will watch weather conditions and then, by 
having all equipment and other property out of the area, be ready to 
burn, so that he can touch it off on short notice, it is probably safe 
to say that the bulk of the loss to green timber and logging equipment 
could be eliminated and the slash menace need not be a cause of so 
much worry during the summer. 

Much has been said against spring burning because of the left- 
over fires that may go into the main fire season. If the slash is burned 
prior to May 20 or thereabout, it will have time to burn most of itself 
out before it will spread in green timber. A few men can be put to 
work around the edge a day or two after the fire, and extinguish the 
fire in all stumps and logs from which it might spread into unburned 
material. It is surprising how much of a slash fire often will go out 
in a few days. After the fire is absolutely extinguished along the edge, 
the smoldering logs and stumps need not cause much worry until the 
main fire season approaches. About June 15 or thereabout, depending 
on the season, a systematic clean-up should be made to extinguish every 
last trace of fire before the dangerous season begins. If the spring fires 
are early, the higher humidity and spring showers will often do this 
work at no cost, as the foregoing examples have shown. Fall burning, 
if not done too early, has the advantage that the rainy season is 
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approaching, which will extinguish the left-over fires. However, there 
is usually a period of low humidity following the late summer or early 
fall rains that must be reckoned with. 

On the Western Lumber Company sale, the fire is started near 
the top of the hill or ridge. After it is well started, other parallel rows 
of fire are started farther down the hill. In this way, the destructive 
upward sweep of the fire is reduced and there is a minimum of damage 
to seed trees. A few men supplied with matches and long pitch torches 
can cover a large slash in a short time. The Hauck torch was formerly 
used, but it takes two men to lug it around through the slash on a steep 
slope and then there is often more or less time required to keep it 
working steadily. Two men with pitch torches and matches can usually 
accomplish much more. 

The slash fire should not be started before late afternoon or evening 
unless the surrounding territory is safe or unless one is sure that it 
is about to rain. Fire lines have their place, but often their value is 
not equal to their cost. The slashings mentioned were burned without 
fire lines. 


THE EARLY HISTORY OF FORESTRY IN CHINA 


By Suu-cuuN TENG, M. F. 


From the earliest time to the birth of the Republic the history of 
forestry in China falls into three distinct periods: (1) The “Ancient” 
Period, (2) the “Golden” Period, and (3) the “Dark” Period. In 
very early days the forests in the country were in super-abundance and 
certain areas of the land had to be cleared for settlement and for agri- 
culture. Under the Chow Dynasty (1122-256 B. C.) there were well- 
organized offices in the Government giving thought and care to the 
management of the forests. Then followed a long period when the 
importance of forests failed to be realized. 

In the long history of China, the frequent political changes, mili- 
tary conquests, foreign invasions, and petty insurrections, and the con- 
stant demand for wood for the advancement of its civilization, are cer- 
tainly among the contributing factors to the destruction of the forests. 
But the preponderant emphasis laid on agriculture throughout almost 
the entire existence of China as a nation, is of greater significance. 
With the frequent need for the expansion of the area of land for agri- 
culture, due to the increase of population and to the depletion of agri- 
cultural soils as a result of the lack of scientific methods for maintain- 
ing soil fertility, forest destruction has been considered as a matter of 
course; and on account of the absence of proper land classification, 
unnecessary and wasteful clearing of forests has taken place. But all 
these factors may be traced directly to the neglect of forestry by the 


Government. . ; 
ANCIENT” PERIOD 


(From the earliest time to about 1100 B. C.) 

History suggests that the present Chinese descend from those 
nomadic tribes who came to the Hwangho region through the Pamir 
plateau. It was not until the time of Shennung (2737 B. C.) who 
cleared the land and taught the people the growing of crops, that these 
roamers began to settle and that agriculture, which has played a very 
important role in the existence of China as a nation, began to develop. 

A great flood occurred in North China during the reign of Yao 
(2293 B. C.). It is said to have been caused by the overflowing of the 
Hwangho. It is quite probable that the pasturing of the nomads and 
the later clearing of land for agriculture along the river caused the de- 
struction of the forests along its banks. This removal of the forest 
cover on the loess soils of the region might well have led to serious 
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erosion and the silting up of the river channel, which caused the flood. 

In the time of Shun (2255-2208 B. C.) the vegetation was so 
luxuriant, and birds and animals so abundant that they encroached upon 
men and made agriculture impossible. Shun therefore appointed Yih 
to set on fire the forests on the mountains and swamps to drive away 
the wild animals. 

By the time of the Shang Dynasty (1766-1122 B. C.) the destruc- 
tion of the forests along the Hwangho had been so severe that about 
1400 B. C. overflowing of the river again occurred. This led to the 
moving of the Capitol. Instances of forest exploitation during this 
period are mentioned here and there in literature. 


“GOLDEN” PERIOD 
(1100-250 B. C., approximately) 


This period coincides approximately with the Chow Dynasty (1122- 
256 B. C.). Before the rise of the Chow, Tai Wang, a progenitor of 
the founder of the dynasty, already showed interest in silvicultural prac- 
tice. He took pains to improve the condition of the forests by building 
trails, removing the dead, fallen, and defective trees, thinning the dense 
growths, and eliminating the undesirable species. 

History also relates that during the reign of Emperor Chen there 
took place a big storm when many giant trees were uprooted. After 
the storm was over, the emperor ordered the people in the country to 
set upright all the fallen trees. 

During this dynasty, there were in the Ministry of Instruction, 
which had charge of the territory and population, as well as of land 
classification, distribution and cultivation, commissions of mountain 
forests and of swamps, and police of foothill forests and of rivers and 
streams. 

The Commission of Mountain Forests controlled the mountains 
and forests and instituted rules and regulations for protecting them. 
The cutting of timber was allowed only at certain times; for making 
farm implements only small timber was used; and theft of timber was 
subject to punishment. 

The Commission of Swamps and Marshes had the control of, and 
the power to set up prohibitions and regulations governing the swamps 
and marshes, and the duty of furnishing the Government storehouses 
with the produce. 

Both of these two commissions had charge of matters relating to 
hunting. They also taught and induced people to raise produce from 
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the mountains and marshes and propagate birds and animals in jungles 
and pasture-lands. 

The Police of Foothill Forests patrolled the foothills and enforced 
the regulations for protecting the forests, while the Police of Rivers and 
Streams had charge of the execution of orders and prohibitions for the 
guarding of rivers and streams. , 

In the Ministry of War there was a Guard of Fortresses whose 
duty was to find out the strategic areas for defense, build roads leading 
to these areas, and fortify them by opening ditches and planting trees. 
Political boundaries, likewise, were marked by planting trees. 

Among the subordinates of the Minister of Public Works there 
were carriage-makers, wheelwrights, wagon-makers, carpenters and 
makers of furniture. All the different kinds of manufacture were stand- 
ardized, and the taking of different materials from the forests was reg- 
ulated. 

During this period many decrees dealing with the forests were is- 
sued. The cutting of timber and the starting of fires in the forests 
during certain seasons of the year were prohibited. Trees that were 
not mature enough to be cut might not be marketed. Persons that 
failed to plant trees were not allowed to have coffins. 

Factors which led to forest regulation were undoubtedly the reali- 
zation of the usefulness of wood and foresight as to the future. Four 
of the chief raw materials used in construction and manufacture in this 
period were wood, metal, hides and clay. The use of wood apparently 
assumed the largest proportion. Besides being employed for building 
purposes wood was used in the construction of hunting carriages and 
war chariots. These items probably formed large outlets of timber 
from the forests. 

However, when the Chow Dynasty declined and the feudal states 
became strong and belligerent, the forestry organizations and practices 
crumbled. That is the reason why Mencius (372-289 B. C.) who 
viewed the situation of the country with dissatisfaction, said: 

“The trees of the Niu Mountain were once pretty. Being situated, 
however, in the borders of a large state, they were hewn down. Still, 
Mother Nature let seedlings and sprouts spring forth, but then came 
the sheep and cattle and browsed upon them. To these things is ow- 
ing the bare and stripped appearance of the mountain, which, people 
think, when they see it, was never wooded. But is this the nature of 
the mountain ?” 

On another occasion Mencius said: “If the axes and bills enter the 
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forests only at the proper time, timber resources will be inexhaustible.” 

Obviously, toward the end of the Chow Dynasty, the warfare be- 
tween the feudal states was a very potent factor in the destruction of 
the forests, and people exploited the forests without regard for the 
future. Far-sighted men like Mencius foresaw the timber shortage 
and gave warning as to the need of a conservative policy. 

No matter how crude some of the practices in conserving forest 
resources were in this period, it is remarkable that at so early a time 
and in spite of their meager knowledge about forests, the Government 
actually realized the need of forest protection and attempted to carry 
out a conservative forest policy, without being forced to do so by wood 
shortage. The most unfortunate thing is that the decline of the power 
of the Central Government resulted in warfare between the feudal 
states. This led in turn to the unavoidable destruction of the forests 
and closed the “Golden” Period of the forest history of China. 


“DARK” PERIOD 
(About 250 B. C.-1911) 


This period in the history of forestry of China occupied a stretch 
of time of about two thousand years during which many factors worked 
together to bring about a steady destruction of the forests. 

The Chin Dynasty (246-207 B. C.) ushered in this period. Al- 
though it is a dynasty of great material development and political ex- 
pansion, it is one of extreme monarchism and radical change. Its out- 
standing figure is Chin Shih Huang who built the Great Wall to keep 
away the northern invaders and who destroyed all the arms in the coun- 
try to prevent revolution. 

Besides the construction of the Great Wall, Chin Shih Huang also 
built a palace in the Capitol occupying an immense space and with the 
various parts connected with each other by magnificent colonnades and 
galleries. Aside from this, numerous villas were built all over the 
country as the stations for his pleasure tours. At the same time, roads 
and canals were constructed in all directions throughout the whole 
country. 

It seems quite conceivable that along with all these tremendous 
construction works, there must have been serious destruction of the 
forests. In the scarcity of steel and the absence of modern machinery 
in that time, what engineering task could be done without the use of 
large stores of timber? We do not know how the Great Wall was 
erected except that it was built at a vast expense of human labor. 
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But we have no doubt that the palaces of Chin Shih Huang were built 
at the expense of centuries of forest growth. 

On account of the intense strain and oppression the rulers of the 
Chin Dynasty imposed upon the people, revolution started in spite of 
the lack of arms. The people cut down the trees in the forests to make 
weapons to overthrow the tyrannical government. One of the revolu- 
tionists, Hsiang Yu, set the palaces in the Chin Capitol in flame and 
the fire did not go out for three months. Probably as the Chin Dynasty 
came and went, a large portion of the forests in China were devastated. 

In passing it may be of interest to call attention to the fact that 
all the palaces of the emperors, the monasteries, temples and other pub- 
lic edifices in China were largely built of wood. This accounts for the 
absence of the remains of any piece of the ancient Chinese architecture, 
while the ruins of Egypt, the architectural wonders of the Greeks, and 
the remains of Pompeii are still preserved as monuments of the past. 

Following the Chin Dynasty, about twenty dynasties, of longer or 
shorter duration, rose and fell. During these times, periods of peace 
and prosperity alternated with those of agricultural depression and 
political upset, forming distinct cycles. Many of the short-lived dynas- 
ties were completely submerged in the periods of misery. 

When a dynasty newly came into existence, there was usually eco- 
nomic prosperity. Gradually the population increased and, at the same 
time, due to the lack of proper classification of the land and the ab- 
sence of scientific methods for maintaining fertility, agricultural soils 
became depleted and many farms were abandoned, so that new farming 
areas had to be created. The Government usually met the situation by 
encouraging agriculture and recruiting volunteers to cultivate the “waste 
lands.” 

These so-called waste lands might be abandoned farms or areas 
covered with forests. In short, they were merely uncultivated lands. 
But if farms are abandoned long enough they may return to the state 
of nature. Hence the cultivation of the “waste lands” always involved 
forest destruction; and in cases when the population was shifted from 
the crowded regions to the sparsely inhabited districts, or when the 
population was moved to the conquered territories, it undoubtedly caused 
deforestation of the newly settled areas. 

Usually this expansion of the farming area relieved the condition 
only temporarily. For the destruction of the forests exposed agricul- 
ture to damage by erosion and unsteady water supply. Finally, floods 
and droughts set in, and famine and insurrection were everywhere. 
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This upset condition was often one of the chief causes of the political 
overturn and the inability to resist the invasions of the northern tribes, 
such as the Kins, the Mongols, and the Manchus. 

However, as these happened, the population was reduced and the 
food supply of the country once more became sufficient to maintain 
peace and contentment. Thus all these factors were linked together, 
and the process went on in cycles. ‘ 

Not only is the agricultural expansion a contributing factor to 
the destruction of the forests. There are others. Military expeditions 
is certainly an important one. To present a case in evidence: During 
the Tang Dynasty (618-905), in the expedition to Korea, the progress 
of the march was hindered by a big swamp of eighty li! in width. Im- 
mediately 10,000 men were dispatched to cut timber for building a 
passage across it. Revolutions, likewise, caused periodic destruction of 
the forests. During the Tsing Dynasty (1644-1911), the Taiping rev- 
olutionists, who spread over the country for about a decade, are said to 
have destroyed forests in sheer wantonness. The fact that the rulers 
that came from the northern countries advocated pasturing was another 
factor which tended to check forest reproduction. 

As a whole, the process of deforestation in China has been a grad- 
ual and steady one, reaching its climax during the reign of Chien Lung 
of the Tsing Dynasty when the pressure of the growing population was 
so great that an edict was issued, in 1740, for terracing the mountains 
for cultivation. 

Although efforts in tree-planting were not unheard of during this 
“Dark” Period, they were rather limited in extent and were largely 
made from the standpoint of furnishing food for the silkworm and of 
providing shade. Occasionally, trees were planted for relieving local 
wood shortage and curiously enough for commemorating military vic- 
tories. The area planted could hardly have counter-balanced a fraction 
of the forests destroyed. 

North China being the cradle of Chinese civilization and the center 
of political strife and military maneuvers has naturally suffered the 
most from the axes and fires of the lumbermen, agriculturists, invaders, 
and revolutionists. Therefore it has been taken, and no wonder, as one 
of the most horrid examples of the result of the neglect of forestry. 

This “Dark” Period lasted until 1911 when the Monarchy was 
overthrown and the Republic set up. Although due to political unrest 
and internal turmoil there has been as yet little development of forestry 
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under the Republic, the year 1912 marks the beginning of the attempt 
to carry out a program of modern forestry. It is in that year that 
the Ministry of Agriculture and Forestry? was instituted and the first 
forest nurseries in the country established. 

In 1914 the Forest Law was promulgated, declaring government 
ownership of forests not definitely owned by individuals dr ‘communities, 
authorizing the purchase of private forests, when necessary, by the 
Government, and providing encouragement for reforestation and pun- 
ishment for abuse or maltreatment of the forests. In 1916 a Forest 
Service was created, with (1) Divisions of Investigation, (2) of Re- 
forestation, (3) of Education, (4) Provincial Division, (5) Propagan- 
da Division, and (6) Clerical Division. Unfortunately the Forest Law 
was enacted solely under the authority of Yuan Shih-kai, and the Serv- 
ice was entirely under political control. Therefore, upon the death of 
Yuan Shih-kai and the consequent change in the political regime, the 
Forest Service was dissolved and the Forest Law ceased to have effect. 

An encouraging fact is that, in spite of the ups and downs in the 
Central Government, some provincial and local governments and cer- 
tain private individuals and organizations have been steadily carrying 
on forestry work, chiefly reforestation. Although they have as yet ac- 
complished but little, their activity will increase and their influence 
spread when the Central Government performs its function. 

The victory of the present Nationalist party over the northern 
militarists will give further assurance for the development of forestry 
in the near future. The late Sun Yat-sen, the founder of the National- 
ist party, pointed out the need of forestry as a part in the solution of 
the problem of the People’s Livelihood and gave forestry a proper place 
in his proposed program in the building of New China. Therefore, 
it is confidently to be expected that with the establishment of a stable 
government with the Nationalist party dominating in influence, the 
forests of China will be brought under systematic management. 


_ 2In 1914 the Ministry of Agriculture and Forestry was combined with the 
Ministry of Industry and Commerce to form the present Ministry of Agriculture 
and Commerce with a Department of Agriculture and Forestry attached to it. 


RAISING OUR STANDARDS 


By Ernest E. HusBert 
Professor of Forest Products, School of Forestry, University of Idaho 


There is a good old Western saying that bristles with the crude 
candor of frontier days. This expression, “Put your cards on the table,” 
to me, expresses the spirit the professional foresters have shown in 
their frank criticism of forest education. Such a presentation of the 
weaknesses in our forest educational work is both startling and en- 
couraging. Startling because it suddenly brings before us important 
matters that need serious and immediate attention, and encouraging 
because wholesome, constructive criticism is always an excellent in- 
centive to improvement. 

Some of these criticisms may appear to some to be rather overdone 
or one-sided but out of such a mass of divergent opinions as to what 
is wrong with forest education and with the forestry profession in 
general, there should crystalize a few fundamental truths which will 
guide us in the right direction. 

In reading the editorials and the various articles in the March issue 
of the JouRNAL oF Forestry I am impressed with the one idea that 
runs as a thread throughout the discussions on forestry, the forestry 
profession and forest education. “Raising the Standards’ seems to 
be our battle cry and it strikes me as one that is both timely and worthy. 
Raising the standards of our profession by prescribing more careful 
and prolonged training both in the forest schools and “on the job” can 
not fail to build for the future. To this end the machinery for an 
impartial rating of forest schools should not be delayed in installing. 
Encouraging greater scientific activity and raising the standard of our 
research work both in and out of the forest schools will no doubt prove 
stimulating to those who are engaged in investigative work. But be- 
yond all these improvements, the profession as a whole needs a spiritual 
revolution. Much has been written in this JouRNAL about the need for 
greater vision for “Where there is no vision, the people perish.” This 
vision must concern itself not only with the ethics and the trend of the 
profession but must also look sharply to its scientific strength, to the 
development of its Fifth Estate. 

I sometimes wonder if our so-called professional weakness as 
foresters is something fundamental, something that springs from our 
mental attitude towards our life work. We are too prone to visualize a 
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forester as one who lives among lumber-jacks and pick-up fire fighters, 
who knows how to fight fire, repair a telephone line, scale logs and who 
can bunk with comfort in the dirtiest of camps. Briefly, a hard-boiled 
woodsman! Without question, a forester should be a good woodsman 
for that experience is an essential part of his equipment. But to be 
“tough” does not always mean that he should be able to»“‘lick his weight 
in wild cats” or that he should be able to sleep on a sackful of porcupines 
and awaken complaining of a soft bed. This general attitude is often 
reflected in forest schools where the tendency is to emphasize the so- 
called more practical subjects and neglect the fundamental sciences. 
This may not be a conscious attitude and I believe it is being rapidly 
changed, for after all, forestry practice involves an unusual number 
of the sciences. The steel industry rests upon such fundamentals as 
physics and chemistry, dealing with but one major element, iron. For- 
estry involves in addition to physics and chemistry, such sciences as 
botany with all its divisions, zoology, geology, meteorology, entomology, 
pathology, and several others dealing with a complexity of both organic 
and inorganic substances. If our forest education is to be sound and 
is to endure, it must be built upon fundamentals; forestry fundamentals 
to be sure, but without neglect of the sciences that are basic to these 
fundamentals. 

One must often meet the criticism of a forestry student who com- 
plains in these words: ‘Why make us learn all these technical details, 
they have no application to practical forestry?” This shows a strong 
tendency on the part of the student toward a vocational rather than a 
professional viewpoint of his life work. Such an attitude must be cor- 
rected and the student should be instilled with the importance, idealism, 
and high standing of his profession, without letting him swing too far 
through the arc of adjustment and leaving him with the thought that a 
“white collar” job is the first thing to look for. Forbes! struck home 
when he stated that we must get into the habit of thinking of ourselves 
professionally, as scientists. For after all, though it may sound para- 
doxical, the high rating of a profession is measured by its scientific 
depth. 

The criticism, sometimes made by professional men in the older 
sciences and professions, that forestry is more a gospel than a science 
may have been true in the days when forestry in this country was young 
and had to conquer its own frontiers. The older sciences raised in the 
nursery beds of Europe were brought to this country as healthy trans- 
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plants at a time when American forestry had not yet reached the stage 
of the imprisoned seed! 

Encouraging a greater production of high class research work that, 
when published, will command respect will fully answer the criticisms 
of the older sciences. Forestry is young, but in this age when progress 
is so rapid, must forestry drag through the same number of slow years 
in preliminary development that has characterized the development of 
the older sciences and professions? Can she not profit by the accumu- 
lated knowledge and experience of others and, setting a high standard, 
reach the elevated position to which she is entitled? Now that forest 
conservation has become an accepted part of our national life, it is no 
longer necessary to sacrifice so much of our time to the selling of 
forestry. More time can well be given to searching out the fundamental 
truths that will serve to solve the problems confronting us. The splen- 
did development of our federal forest experiment stations is a witness 
to this fact. 

A few valiant men with the courage of conviction sold forestry to 
the nation. During this early struggle to win the outposts of opposition 
over to the idea of conservation, little time and money could be spent 
on planning and carrying out long continued, painstaking experiments. 
But now, out of the smoke of the forest fires, appears scientific curiosity 
to determine the how and the why and the when of devastating fires. 
And out of the vast cut-over and frequently burned-over areas, rises 
a new spirit of investigation, to inquire how these areas may be returned 
to a profitable production of timber. Before the advancing menace of 
a tree disease that is as deadly as fire but slower and less spectacular, 
there arises a determination to discover the most practical method of 
protecting our remaining white pines or of re-establishing the doomed 
chestnut. In the wake of a sagging lumber market and facing’ the on- 
rush of substitute products there arise federal, private and academic 
organizations engaged in solving the numerous problems of wood utili- 
zation and in reclaiming waste. New pulping woods are tested. A 
steam exploded pulp process is discovered. Short and odd length lum- 
ber is finding markets. And a growing tendency to conserve our green 
timber by making our wood products last longer is manifest. These are 
merely the signposts beside the rapidly broadening highway along which 
we are traveling. But they are significant signposts and they point be- 
yond the smoke and the snags and the stumps to an inspiring future. 

The spirit of research in forestry is just awakening and the grad- 
ual lifting of standards toward a higher level of excellence is but one 
of the signs that indicate a healthy upward trend. 


WHY NOT TEACH APPLIED FORESTRY 


By E. A. STERLING 

James D, Lacey & Co. ; 

Because of business connections not based entirely on academic 
forestry, it is perhaps not in order for me to comment on the interest- 
ing discussion of Forest School education in the March issue of the 
Quarterly. It is my well founded belief, however, that one of the next 
and most needed phases of forestry in America is a closer linking with 
business, which means with private owners and consumers of forest 
products whose capital is involved, if forestry is to be practiced on the 
75 per cent, or whatever it is, of private forest lands. 


This in no way reduces the importance of the technical side. In 
fact, professional knowledge is fundamental if forestry as an art and 
science is to be properly applied. The bridge engineer must know the 
principles of design and the stresses of the material used to a technical 
degree unknown to the average forester, but being a member of an old 
accepted profession, he can be purely technical and design only what 
the business man has determined shall be built. He is a more valuable 
engineer, however, if he can make a commercial analysis of the need for 
and the returns from the structure he builds. 

The forester, on the other hand, if he applies his profession out- 
side of federal or state forests, must sell the idea to the man’ who has 
capital invested. This is the penalty of representing a relatively new 
profession, in which the foresters themselves disagree as to the place 
and conditions, if any, where it will pay to grow trees rather than “mine” 
them. 

As employers of a considerable number of Forest School men, we 
have found that their value is primarily as men and not as foresters. 
Their training gives them some foundation and they are encouraged to 
complete their school work on the chance it may help them later. On 
the other hand, some of the best men connected with actual forest 
operations are not educated as foresters, yet do real forestry work. 

Eliminating the unfit, what is it the better class of Forest School 
graduates lack? They can not be expected to have experience, they 
can not possibly have first hand knowledge of forest regions and condi- 
tions, and they have no basis for applying their new found knowledge 
to practical problems—many men never seem to learn the latter. Age 
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and experience are the crucibles in which youth is tempered and which 
colleges can not supply. 

What then is the trouble? The answer as we have seen it is in 
the superficial training—a dab of this and that; the lack of objective 
which leaves the boys with little real conception of what it is all about; 
and the wrong conception that forestry is the end and not the means to 
the end—which means growing timber to fill a universal need and at a 
profit. There is, perhaps, a fourth factor in the men who take up forest- 
ry without being fitted for the rather strenuous and exact requirements 
if they are to be successful. 

Forestry to succeed must pay. To succeed, it must be well founded, 
hence the need of pure science in its development. It is in the applica- 
tion that most of the fault lies, and this strikes home to the old timers 
rather than to the youngsters who are the hope of the future. Give 
them the viewpoint of growing trees to produce wood and earn dollars, 
and the next twenty-five years will tell a different story. Use the re- 
search data we have before making a fetish of getting more and ease 
off on preaching the same old gospel among ourselves. Give the younger 
generation the inspiration to go out and spread this viewpoint and the 
sensible training to apply it, then Dr. Schrenk’s arguments—at present 
largely true—will fall. 

The older foresters console themselves that the unfavorable pioneer 
conditions prevented practicing their profession, and it is a good alibi. 
We should not, however, get so crabbed and stiff jointed that the real 
chances now developing can not be seen and capitalized. Doctor Fer- 
now used to tell us we would never be able to use the forest technique 
he was giving us, nor did he know where we were going to get forestry 
jobs when we finished school. 

Most of us have jobs of a sort and today in our own strictly com- 
mercial field, we are practicing on limited areas, the kind of forestry 
which has called for a deliberate cash investment in forest land for the 
purpose of continuous timber production at a profit. Perhaps this is 
not forestry, but it is heading that way and when a boy fresh out of 
Forest School is set to burning fire lines as part of a working plan, he 
begins to get the practical features of the problem. 

Shepard says “Wanted: Dirt Foresters,” while Coolidge asks “Who 
really wants them?” Every timberland owner does to the extent they 
can increase both present and future yield in dollars and wood from 
forest land. He does not need foresters whose main conception of 
their job is to make pretty maps, grow nursery seedlings, and draw a 


576 JOURNAL OF FORESTRY 


meager salary. Even Chapman, who read some of us out of the pro- 
fession a few years ago because we were tainted by association with 
the lumber industry, says in the sales leaflet for his book “Forest 
Finance”: ‘Private land owners must be sold on forestry as a prac- 
tical business before the profession can feel satisfied that the economic 
needs of the country will be fully met.” eo 

No specific blame is attached. The trouble is that the faculties of 
the Forest Schools never had to make a row of dollars earn 6 per cent 
when invested in private timberlands, nor can they possibly have first 
hand knowledge of the diversified conditions governing the many private 
holdings. That is not their fault either—just the inevitable limitations 
in training and experience. They can not fully appreciate the facts gov- 
erning the conduct of forestry as a business, unless in intimate long time 
contact with the problems involved in the management of timberlands 
and the trusteeship of capital. The theories and textbook principles may 
be ably polished and handed down, but the facts which would help make 
forestry a more virile and essential part of present day industrial life 
are not fully driven home to the students, because the teachers can not 
give what they do not have. If forestry in America is to live and be 
worth while, it must be an applied science and Forest School education 
should be directed to this end. 


THE SOCIETY OF SWEDISH FORESTERS 


(Svenska Skogsvardsféreningen) 


By James L. AVERELL 


While tom-toms beat in the Society of American Foresters’ circles 
with regard to a permanent secretary for the organization, perhaps it 
would be of interest to learn the solution another country has found for 
this problem. Choose a country whose greatest natural resource is 
its forests, a country whose forests during 1924 produced $170,200,000 
worth of products, yet one whose forests are operated on a sustained 
yield basis. As such a country one could choose Sweden. Have the 
Swedish foresters a permanent secretary for their society? Yes, but—. 

Svenska Skogsvardforeningen is the most comparable Swedish 
organization to the American society. It was organized in 1902 for the 
purpose of promoting better forest management in Sweden, chiefly 
through arranging meetings, discussions and excursions and also issu- 
ing publications. Its membership, which now numbers 4,260 (192 of 
which live in countries other than Sweden), is open to all those who 
are interested in forestry. Since the entire population of Sweden is 
less than that of New York City, this membership number represents 
a good percentage. 

The Swedes have not felt that they need a professional society in 
the strict sense of the word. They have an association for the older 
technically trained foresters, one for the younger, one for the sawmill 
men, for the river-drivers, for the lumber exporters and many others, 
but they all meet together on common ground as members of Skogs- 
vardsforeningen. 

This society employs a permanent secretary for an amount equal 
in purchasing power to $3,000 a year in the U. S., who is a technically 
trained forester, capable (speaks three languages fluently) and under- 
stands the society work thoroughly. He is the active editor of the 
monthly technical forestry journal “Skogsvardféreningens Tidskrift” 
and the bimonthly popular forestry magazine “Skogen.” The publica- 
tions of the Royal Forest Experiment Station, which correspond to 
U. S. D. A. bulletins, are published as supplements to the society’s 
Tidskrift. Since the editing and expense of the supplements are 
cared for by the government, little or no worry is caused the society 
through them. 

During 1926, the technical Tidskrift was printed in editions of 
1,700 copies. The yearly volume totaled 408 pages with 136 illustra- 
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tions (plus 386 pages of administrative notices), exclusive of the ex- 
periment station supplements. Skogen came out in editions of 5,800 
copies. The yearly volume consisted of 344 pages of text, 170 illus- 
trations and 304 pages of advertisements. The technical articles in the 
Tidskrift are practically always accompanied by a resumé in English, 
French or German. as 

The secretary and staff of four persons occupy the association’s 
office, an attractive four-room suite centrally located in Stockholm. 
One of the assistants is a technically trained forester and works only 
on the popular magazine “Skogen.”” A woman clerk handles the steno- 
graphy and the dues. The third is a man clerk, writing the advertise- 
ments in Skogen and helping with the proof reading. The fourth is 
a mailing-boy. 

One of the society’s events each year is an excursion. Last year 
a two-week study trip was made to Germany. This year they plan 
to go to north central Sweden to visit the forests of a large pulpwood 
and lumber company, as well as the Royal Forest Experiment Station’s 
research area at Kullbacksliden. Such trips are always well attended 
and full of interest. Another event arranged each year by the secre- 
tary, is the society’s annual meeting, held just previous to Swedish 
“Forest Week.” The secretary also takes an active part in any other 
forestry meeting which may occur, helps the foresters from foreign 
lands in studying Swedish practices, furthers the aims of the society 
as to a rational forestry policy, and encourages the growth in member- 
ship. Furthermore, he writes each year to the large and rather wealthy 
associations dependent on forest products, such as the Cellulose Assoc., 
and the Lumber Exporters’ Assoc. and convinces them that it is to their 
interest to help the Society of Swedish Foresters financially. The 
government is also asked each year for a contribution, as well as the 
Government Forest Service. During 1926, these donations were ap- 


proximately as follows: : 
Swedish” Rorest tSetvices acne eee eee $2,500 
Swedish Government—direct subsidy ............... 3,500 
Swedish Lumber Exporters’ Assoc. ..... ishroatonee eae 800 
Swedish, Cellaloser Assocs ma. aug einen cae ten 700 
Swedish: Wood." Pulp @Asshcu yaeey teen ion eee 200 
Swedish: Paper: Mise. Assoca cetera ee 200 


Swedish Forest Owners’ Assoc. 
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The income of the society, other than these subsidies and the dues 
of the members, comes from the advertisements in the popular forestry 
magazine. An advertising man puts in all his time in securing ads 
and is paid 20 per cent of the money he brings in. This work is of 
course aided by the secretary of the society. 

The dues for membership, including subscription to the popular 
magazine “Skogen,” is $1.90 per year. There are 4,260 such members. 
By paying a total of $5.40 per year, one receives the technical journal 
of the society in addition, including the reports of the forest experiment 
station. There are 1,133 (of the 4,260) such subscribers. Life mem- 
bership, including all three publications, is arranged for by paying the 
surprisingly low figure of $27. 

The printing cost of the two journals and the experiment station 
supplement is about $12,600, plus $506 for illustrations. The society 
is reimbursed for the printing of the supplement. The authors do not 
have to pay for illustrations to their articles, but instead are often paid 
a small fee for their paper. This is especially true of the articles in 
the popular magazine, many of which are written at request of the 
secretary. During 1926, $1,729 were paid out to the authors of articles. 

This description of Skogsvardsforeningen is offered, not with the 
thought that such a plan would exactly fit American conditions, but 
rather in the hope that it may prove interesting to see what another 
country is doing and perhaps be the source of some new ideas for im- 
proving the Society of American Foresters. 
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Forestry as a Whole <5 
Handbuch der forstwissenschaft, ed. 4, vol. 1. 916 p. illus. pl. Twtbingen, H. 


Laupp, 1926. 


Huffel, G. Economie forestiére, ed. 2, vol. 3. 517 p. Paris, Librairie agricole 
de la Maison rustique, 1926. 


Iowa state college of agriculture and mechanic arts—Forestry dept. Farm for- 
estry for agricultural students. 100 p. il, map. Ames, Ia., 1926. 
Proceedings and reports of associations, forest officers, etc. 


Connecticut—State park and forest commission. Report for the fiscal term ended 
June 30, 1926. 120 p. illus. pl. Hartford, Conn., 1926. 


Georgia state college of agriculture—Division of forestry—Forestry club. The 
Cypress knee, 5th annual edition. 56 p. illus. Athens, Ga., 1927. 


India—Bengal—Forest dept. Annual progress report on forest administration 
for the year 1925-26. 47 p. Calcutta, 1926. 


India—Bihar and Orissa—Forest dept. Annual progress report on forest admin- 
istration for the year 1925-26. 73 p. Patna, 1926. 


New Hampshire—Forestry commission. Biennial report for the two fiscal years 
ending June 30, 1926. 174 p. pl. Concord, N. H., 1926. 


Nova_Scotia—Dept. of lands and forests. Report, 1926. 59 p. pl. Halifax, 
N. S., 1927. 


Philippine Islands—Bureau of forestry. Annual report of the director of for- 
estry for the fiscal year ended Dec. 31, 1925. 227 p. diagrs. Manila, 1926. 


Forest Aesthetics 


New York state college of forestry. Freak trees of the state of New York. 
16 p. illus. Syracuse, N. Y., 1926. 


New York state college of forestry. Historical trees of the state of New York, 
rev. ed. 20 p. illus. Syracuse, 1927. 


Forest Education 


Gross, A. R. Zur geschichte der forstlichen hochschule Tharandt, 162 p. Thar- 
andt, Germany, 1926. 


Forest Description 


Norway—Skogdirektoren. Renseignements concernant la forét en Norvége. 72 
p. illus, map. Oslo, 1927. 


Ovsiannikoff, V. F. Les foréts de Japon. 65 p. illus. Vladivostok, 1926. 
(Memoires de l'Université d’Etat a l’Extréme-Orient, série 4, no. 2.) 


Forest Botany 


Rehder, A. Manual of cultivated trees and shrubs hardy in N i 
p. N. Y., The Macmillan Co., 1927. aT yee eee ae 


Société dendrologique de France. Bulletin no. 61. 19 p. Paris, 1927. 
Forest Investigations 


Burns, G. P. Studies in tolerance of New England forest trees: 5. Relation of 


the moisture content of the soil to the sensitiveness of the chloroplast of 


light. 16 p. illus. Burlington, 1926. (V t—Apri i 
station. ° Bulletin 257.) (Vermon gricultural experiment 
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Planting and nursery practice Silviculture 


Rafia, E. S. Plantacion de arboles. 51 p. illus. Santa Fe, 1926. (Santa Fe, 
Argentine Republic—Ministerio de instruccion publica y fomento—Direccion 
general de fomento agricola-ganadero. Cartilla agricola no. 16.) 

Schmidt, H. Hecken- und randpflanzungen in forst- und landwirtschaft mit 
anzucht- und vermehrungsweisen. 60 p. pl. Neudamm, J. Neumann, 1926. 


Forest Protection 


New York state college of forestry. Papers presented at the forest protection 
conference, Nov. 10-12, 1926. 77 p. illus., diagrs. Syracuse, N. Y., 1927. 


Insects 


Herrick, G. W. and Tanaka, T. The spruce gall-aphid. 17 p. illus. Ithaca, 
Re 1926. (Cornell university—Agricultural experiment station. Bulletin 
) 
Fire 
Northern Montana forestry association. Sixteenth annual report, 1926. 27 p. 
Kalispell, Mont., 1926. 


Potlatch timber protective association. Combined annual reports, 1925-1926. 55 
p. Potlatch, Id., 1926. 


Washington forest fire association. Nineteenth annual report, 1926. 40 p. 
Seattle, 1927. 
Statistics Forest Economics 


Japan—Ministry of agriculture and forestry—Section of statistics. The statis- 
tical abstract, 1925. 150 p. Tokyo, 1926. 


Forest Administration 


Andres, E. M. and Tallman, R. W. The national forest receipts as a source 
of school revenue in the United States, with Colorado supplement. 15 p. 
diagrs. Gunnison, Colo., 1927. (Bulletin of the Western state college of 
Colorado, vol. 16, no. 4 

Switzerland—Inspektion fiir forstwesen, jagd und fischerei. Zum fiinfzigjahrigen 


bestehen der eidgenossischen Inspektion fur forstwesen, jagd und fischerei, 
1876-1926. 237 p. illus., pl. Bern, 1926. 


Lumber industry Forest Utilization 


Hoyle, R. J. The manufacture and use of small dimension. 94 p. illus. Syra- 
cuse, N. Y., 1927. (N. Y. state college of forestry. Technical publication 
no. 20.) 

Ludwig, F. H. The retail lumber dealer and how he functions. 22 p. New 
Haven, Conn., 1927. (Yale forest school. Lumber industry series no. 7.) 


W ood-using industries 


Meese, N. S. Paper and paper products in the River Plate countries and Bolivia. 
27 p. Wash., D. C., 1927. (U. S.—Dept. of commerce—Bureau of foreign 
and domestic commerce. Trade information bulletin no. 459.) 


Forest by-products 


Treadwell, J. C. and others. Possibilities for Para rubber production in northern 
tropical America. 375 p. illus., maps, diagrs. Wash., D. C., 1926. (U. S— 
Dept. of commerce—Bureau of foreign and domestic commerce. Trade 
promotion series no. 40.) 


Wood Technology 


Seaman, L. N. and Ranganathan, C. R. The mechanical and physical properties 
of Himalayan spruce and silver fir. 26 p. pl. Calcutta, 1926. (India— 
Forest dept. Forest bulletin no. 69.) 
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Miscellaneous periodicals Periodical Articles 

American game, Mar., 1927.—Relation of forests to wild animal life, by S. W. 
Allen, p. 25-7, 36. 

American journal of botany, Mar., 1927—Stem and leaf structure of aspen at 
different altitudes in Colorado, by P. F. Shope, p. 116-19. 

California countryman, Jan., 1927—National forests and the farmer, by. S. B. 
Show, p. 5, 17; Practical aspects of pathological research in California 
forests, by E. P. M. Meineke, p. 6, 17-18; Reminiscences of an educated 
sheepherder, by M. R. Harris, p. 7, 13, 21-2; Research in forest entomology, 
by E. C. Van Dyke, p. 8, 22; The California forest experiment station, by 
E. I. Kotok, p. 9, 19-20; Agriculture and forestry in Europe, by W. Mulford, 
p. 10. 

Chemical and metallurgical engineering, Jan., 1927—-Wood chemical industry 
turns the corner, by M. H. Haertel, p. 45. 

Garden and home builder, Mar., 1927—Building your own log cabin, by L. W. 
Hutchins, p. 41. 

Gardeners’ chronicle, Feb. 19, 1927—-The Dutch elm disease, by M. Wilson, p. 
133-4. 


Gardeners’ chronicle of America, Jan., 1927—Philadelphia’s noteworthy trees, 
by J. L. Mearns, p. 15-16. 

Geographical review, Apr., 1927—Notes on the problem of field erosion, by W. 
C. Lowdermilk and J. R. Smith, p. 226-35; South Dakota and some mis- 
apprehensions, by F. Ward, p. 236-50. 

Gopher countryman, Mar., 1927.—National forests in Minnesota, by C. A. Hoar, 
p. 5, 22-3, 32; Forestry and agriculture, by W. C. Coffey, p. 6, 27; Taxation 
as a factor in land use, by H. H. Chapman, p. 7, 24-5; Those Montana bugs, 
by G. K. Fenger, p. 8, 32; Wood preservation, by J. E. Burns, p. 9, 26-7; 
The Lake Vadnais plantations, by J. H. Allison, p. 10, 25; How—what—why : 
the opportunity offered by the Cloquet forest experiment station to the stu- 
dent of forestry, by T. S. Hansen, p. 11, 29, 32; Extension forestry, by 
P. O. Anderson, p. 14; Forestry needs a building, by A. E. Wackerman, 
p. 15-17; Wood substitutes from the Tropics, by D. A. Kribs, p. 19, 30-1. 

Industrial and engineering chemistry, Feb., 1927,—Water-resistant animal glue, 
by F. L. Browne and C. E. Hrubesky, p. 215-19. 

Industrial and engineering chemistry, Mar., 1927.—Chemistry of pulping flax 
straw, by M. W. Bray and C, E. Peterson, p. 371-2. 

Journal of geography, Mar., 1927.—Forestry: an eighth grade project, by W. D. 
Broderick, p. 86-93. 

Journal of the New York botanical garden, Mar., 1927——The breeding of forest 
trees for pulp wood, by A. B. Stout and others, p. 49-63. 

Military engineer, Jan.-Feb., 1927——Our forests and national protection, by W. M. 
Moore, p. 53-7. 

Nature magazine, Jan., 1927—-The glorious yucca, by A. Shay, p. 21-2; The 
forests of Cuba’s Everglades, by H. H. Bennett, p. 23-6. 

ST ae ezine: Feb., 1927,—A flank attack on the forest problem, by O. Wilson, 
p. -115, 

Nature magazine, Apr., 1927——Tackle the tussock moth, by A. B. Champlain, p. 
227-8; Planting and care of trees and shrubs, by A. N. Pack, p. 247-50. 


New, ma oe CE eS Feb. 21, 1927—Hedges and shelter-trees 
or homestead and farm, by . C. Hyde, p. 91-6; Butter-b : 

“Coombs” box, by W. C. Ward, p. 109-14. : selieeesc sac YS 
Outdoor America, Feb., 1927——Redwood resistance, by W. J. Deason, p. 26, 61. 


Queensland agricultural journal, Mar. 1, 1927—Forest commerce by E. H. F 
Swain, p. 226-9. , Rays ero 
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Science, Feb. 18, 1927—Scientific service that the national forests might be 
rendering, by W. G. Van Name, p. 173-5; Sap flow and pressure in trees, 
by D. T. MacDougal and J. B. Overton, p. 189-90. 

Science, Mar. 4, 1927—Solar records in tree growth, by A. E. Douglass, p. 220-1. 


Scientific monthly, Jan., 1927—-Our American forests, their past, present and 
future, by R. J. Pool, p. 74-80. 


Trade journals and commerce reports 


American lumberman, Mar. 12, 1927.—Forestry in its relation to the use of 
trees, by A. B. Recknagel, p. 63. 


American lumberman, Apr. 2, 1927—-Drying and treating wood for electrical 
uses, by E. H. Branson and S. S. Martin, p. 60-1. 

American painter and decorator, Mar., 1927,—Technical study of wood painting, 
by F. L. Browne, p. 60-6. 


Automotive manufacturer, Feb., 1927—Advantages of the wood frame car body, 
by H. Seaman, p. 12. 


Barrel and box, Mar., 1927.Reforestation as practiced by Great southern lumber 
company, Bogalusa, La., by J. K. Johnson, p. 20-2; Defining the importance 
of constructing, nailing and strapping wooden boxes, by D. L. Quinn, p. 
23-5; Protect your forests and grow more, by R. B. Miller, p. 41; Ten- 
sioned strapping provides new method of diagonally bracing crates, by H. N. 
Knowlton, p. 42-3; Saving the waste for box shooks, p. 44-5. 

California lumber merchant, Mar. 15, 1927—-The man-made forest, by C. O. 
Gerhardy, p. 16, 20, 22, 24, 26. 

Chicago lumberman, Mar., 1927—-Lumbering in the Philippines, by G. E. Car- 
pender, p. 22-4. 


Cross tie bulletin, Mar., 1927—Interest of the railroad man in forest conserva- 
tion, by N. M. Rice, p. 10-16; Sizes and forms of cross ties in European 
tracks, by G. M. Hunt, p. 18-20. 


Four L lumber news, Mar., 1927-—-What about pulp, by K. F. Vaughn, p. 5; 


Incense cedar, Port Orford cedar, and Alaska cedar, by E. J. Hanzlik, p. 8, 
36-7; The lumber situation in Japan, by Wanatabe, p. 18. 


Four L lumber news, Apr., 1927——Western white pine and sugar pine, by E. J. 
Hanzlik, p. 8, 36-7; Telling a tree’s age: new device shows history without 
felling trees to count growth rings, p. 14. 

Gulf coast lumberman, Mar. 1, 1927——The proper seasoning of lumber, by P. 
Fuller, p. 44, 46-8, 50, 52. 


Hardwood record, Mar. 25, 1927—Beautiful birch, a cabinet wood that merits 
high rank, by J. H. Krause, p. 22, 26, 30, 30D. 


Lumber manufacturer and dealer, Mar. 18, 1927—-Enormous waste of sawdust 
may be checked soon by government scientists, by B. W. Padgitt, p. 23. 

Lumber manufacturer and dealer, Apr. 1, 1927—Waste elimination in woodwork- 
ing industries, by C. M. Bigelow, p. 28-9. 

Naval stores review, Mar. 5, 1927—Converting the crude gum of the pine tree 
into soap stock, by G. H. Pickard, p. 16-17. 


Naval stores review, Mar. 12, 1927—Forestry stands on solid ground in the 
south at the present time, by W. B. Greeley, p. 16-17. 


Naval stores review, Mar. 19, 1927,—Back cups vs. front faces, by A. Cary, p. 


Naval stores review, Mar. 26, 1927.—Senator Fletcher urges low tax rates on 
lands under reforestation, p. 18, 21. 


Naval stores review, Apr. 2, 1927,.—Wonderful probabilities in the growing of 
the pine tree in southern states, by A. Cary, p. 25, 28. 
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Pacific pulp and paper industry, Feb., 1927.—Attitude of U. S. Forest service 
pie the pulp and paper industry on the Pacific coast, by W. E. Weigle, 
p. 5-6; Newsprint from the north, by B. F. Heintzleman, p. 11-13; Wood 
pulp and white paper on the Pacific coast, by B. T. McBain, p. 15. 


Painters magazine, Mar., 1927—Painting characteristics of different woods, by 
F. L. Browne, p. 40-3. 


Paper industry, Mar., 1927—Education in the pulp and paper industry, by B. H. 


Van Oot, p. 2065-8; The paper business in Canada; an industrial romance, 
by A. A. Lowe, p. 2176f-h. % +s 


Paper mill and wood pulp news, Feb. 26, 1927.—Reforestation and the paper and 
pulp industry, by C. L. McNary, p. 50, 52, 54, 56, 260. 


Paper mill and wood pulp news, Mar. 5, 1927,—Growing spruce for pulpwood 
in the northeast, by S. T. Dana, p. 28, 38. 


Paper trade journal, Feb. 3, 1927Story of pine waste, by F. E. Greenwood, 
p. 60-4. 
Pulp and paper magazine of Canada, Feb. 10, 1927—Investigation of rate of 


growth, by W. M. Robertson, p. 193-4; Some aspects of forest management, 
by W. G. Wright, p. 198. 


Pulp and paper magazine of Canada, Feb. 17, 1927——Pulping flax straw, 2, by 
E. R. Schafer and others, p. 209-12. 


Southern lumber journal, Mar. 1, 1927—Future sources of cross tie supply, by 
E. A. Sterling, p. 38-9. 


Southern lumber journal, Apr. 1, 1927,—Cooperative forestry and what it means 
to Florida, by W. B. Greeley, p. 31-2; Pine lumbering operations on a perma- 
meas! by P. S. Bunker, p. 34-5; Naval stores research, by L. Wyman, 
p. 60. 


Southern lumberman, Apr. 2, 1927—Suggestions for reducing seasoning degrades 
in southern yellow pine, by L. V. Teesdale, p. 36-7; Logging and lumbering 
economics with special reference to the south, by A. B. Recknagel, p. 37-8; 
Forestry and logging, by P. R. Camp, p. 39. 


pen lumberman, Apr. 9, 1927,—The genesis of a veteran, by R. D. Garver, 
p. 


Timber trades journal, Feb. 19, 1927Trees of the Black forest, by E. H. B. 
Boulton, p. 549-50. 


Timber trades journal, Mar. 19, 1927——Philippine woods, by W. E. McKee, p. 913. 


Timberman, Mar., 1927—-Lumber business of Figi, p. 37-8, 56; Through the 
Antipodes, by G. M. Cornwall, p. 39-42, 53-4; Logging flumes, fea B. 
Hough, p. 43-4, 137; Photographic story of a timber cutting, by W. D. 
White, p. 46, 137; Planting pine among brush, by W. G. Wahlenberg, p. 
58-9; Growing use of Philippine hardwoods, by K. C. Hopey, p. 80, 82; 
Machine for removing knot holes in box boards, by H. Leash, p. 142, 144; 


Michigan reforestation law, p. 162-6; Relation of 1 le t - 
ing, by C. E. Knouf, p. 178, 180. ee 


U. S. commerce report, Mar. 14, 1927—Nearly all Canadian lumber imports 


from United States, by L. W. Meekins, p. 679; Th 
SOC B70an p ; e German lumber market, 


U. S. commerce report, Mar. 21, 1927——The Greek 1 i 
Raper ee aan e Greek lumber market, by G. Richard- 


U. S. commerce report, Mar. 28, 1927—United States exports of hardwood lum- 


ber in 1926, by A. Marlowe, p. 810-12; The Finni i 
tries, by B. M. Frost, p. 817-18. SE ee a 


Use al ee 
by B.A Pitt 4” The Greek lumber industry and! imports, 
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U. S. commerce report, Apr. 11, 1927—Southern pine exports in 1926, by A. 
Marlowe, p. 98-9. 

Veneers, Mar., 1927,—Hardwood cores for three- ply, by W. W. Williams, p. 
30-1; Indo-China rosewood, by C. D. Mell, p. 31-2 

Veneers, Apr., 1927—True amboyna burls, by C. D. Mell, p. 22-3; Research 
work in wood finishing, by A. A. Kelly, p. 27-8. 

West coast lumberman, Mar. 1, 1927,—Forest fire losses in the Pacific northwest 
and how they can be controlled, by G. C. Joy, p 

West coast lumberman, Apr. 1, 1927—Forest figures for the Pacific coast states, 
p. 26, 38, 48, 50; Congressman urges development of rayon industry, by A. 
Johnson, p. 32. 

Wood preserving news, Mar., 1927—-Making wood last longer, by G. B. Shipley, 
p. 26-9, 36-7. 

Wood-worker, Mar., 1927.—Details of piano manufacture, by J. B. Lee, p. 44-5; 
Kiln drying lumber on a practical basis, by W. C. Milligan, p. 54-6. 


Forest journals 


Allgemeine forst- und jagdzeitung, Mar., 1927.—Natiirliche verjiingung, plenter- 
wald, dauerwald, by P. Sieber, p. 81-92. 


American forests and forest life, Apr., 1927Behind the scenes in the fire game, 
by H. R. Flint, p. 195-200; A town that owns its trees, by H. H. Tryon, 
p. 209, 250; Industrial forestry moves forward, by W. L. Hall, p. 210-14; 
Chicle: source of chewing gum, by W. D. Durland, p. 228-9, 247; American 
forest week, p. 230-2. 


Australian forestry journal, Dec. 15, 1926.—Forest insects no. 28: the white ant 
of the hoop pine, by W. W. Froggatt, p. 318-20; Notes on the natural 
regeneration of eucalypts, by S. L. Kessell, p. 324-5. 


Centralblatt fiir das gesamte forstwesen, 1927—Untersuchungen tiber den 
zuwachsgang der stockausschlage, bzw. ausschlagwalder 1926, by C. Mulo- 
pulos, p. 1-29; 1st der forstliche nachhaltsbetrieb rentabler als der aussetzende, 
by A. Lohwasser, p. 29-38; Die fichtenwirtschaft, by F. Hartmann, p. 38-50. 


Forest leaves, Apr., 1924.—Forestry program for Pennsylvania, by C. E. Dor- 
worth, p. 20-1; Porcupines damage forest stands, by L. Frontz, p. 24; The 
career of forestry, by H. W. Shoemaker, p. 28-30. 


Forstarchiv, Feb. 15, 1927—Der pflanzenbau auf pflanzengeographischer 
grundlage, by K. Rubner, p. 49-55. 


Forstarchiv, Mar. 1, 1927.—Die bilanzierungsfrage, by K. Abetz, p. 65-73. 


Forstwissenschaftliches centralblatt, Feb. 1, 1927—Beobachtungen und erfahr- 
ungen bei der spannerbekampfung mittels flugzeugs im jahre 1926, by Reissig, 
p. 81-9; Die aufgaben der forstwirtschaft in Bulgarien, by D. Sagoroff, p. 
89-96 ; Beziehungen zwischen oberwuchs und unterwuchs in der waldvegeta- 
tion, by A. Uehlinger, p. 96-108; Aushieb von eichentiberhaltern nach kron- 
enabschuss, by Mechler, p. 108-14. 


Forstwissenschaftliches centralblatt, Feb. 15, 1927—Forstentomologische fragen 
auf der Wiener tagung der Deutschen gesellschaft fiir angewandte entomol- 
ogie, by K. Escherich, p. 121-32; Muss man die hexenbesen der weisstanne 
verfolgen, by Heck, p. 132-40. 


Illustrated Canadian forest and outdoors, Mar., 1927,—Our busy woodpeckers, 
by H. M. Laing, p. 129-31; How trees grow, by R. G. Lewis, p. 133-4; A 
test case on fire reduction, p. 150. 


Illustrated Canadian forest and outdoors, Mar., 1927——The value of fire weather 
forecasting, by G. M. Dallyn, p. 151-2; Silvicultural investigation in B. C,, 


by J. L. Alexander, p. 155-7, 168, 172; The forests’ thousand uses, by B. G 
Orchard, p. 163-5. 
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Illustrated Canadian forest and outdoors, Apr., 1927,—-What causes fires, any- 
how, by G. M. Dallyn, p. 187-9; It’s time to get ready for tree planting, by 
B. R. Morton, p. 193-4; Shelter belts and prairie orchards, by J. F. Bryant, 
p. 195-7; A national forest vision, by C. D. Howe, p. 202-4, 227; The farm 
wood-lot, by A. H. Richardson, p. 205-7. 

Indian forester, Feb. 1927—-Regeneration work in northern Bengal, by A. K. 
Glasson, p. 71-85; Notching of germinating teak seeds, by A. Wimbush, p. 
86-8; Conclusions based on a geological examination of*teak bearing rocks 
in Burma, by J. D. Hamilton, p. 88-91; The forests of Czecho-Slovakia, p. 
91-6. 

Indian forester, Mar., 1927—How the teak pole forests of Thana are regenerated, 
by G. E. Marjoribanks, p. 125-30; Forest administration, by H. W. A. Wat- 
son, p. 131-41; A resumé of forest products research in the British Empire 
during 1923-1926, by R. S. Pearson, 141-50; Recent development of forest 
management in the plains forests of France, by H. E. C,, p. 150-8; Distilla- 
tion of agar oil, by R. N. De, p. 158-9. 

Journal forestier suisse, Mar., 1927.—Reflexions sur l’élagage naturel du fut 
des plantes de la forét, by H. Badoux, p. 46-51; L’orientation de l’aménage- 
ment des foréts en Suisse, by H. Biolley, p. 52-7; Travaux de reboisement 
dans la partie supérieure des torrents de la région de Brienz, p. 57-61; 
Quelques observations relatives a l’influence de la forét sur les inondations, 
by H. Badoux and H. Burger, p. 61-4. 

Journal forestier suisse, Apr., 1927——L’utilité de l’automobile pour l’administra- 
tion des foréts, by A. Pillichody, p. 73-6; Le cinquantenaire de l’Inspection 
federale des foréts, chasse et péche, by H. Badoux, p. 81-6. 

Journal of forestry, Mar., 1927.—Forest education under fire, by R. Y. Stuart, 
p. 251-6; Clifford R. Pettis, p. 257-9; The next generation, by R. D. Forbes, 
p. 260-80; Realism in forestry education, by H. P. Baker, p. 281-6; The 
forest schools and the private owners, by A. B. Recknagel, p. 287-9; Problems 
in forest education: report of Committee on forest education, p. 290-324; 
A chapter in American forestry history, by A. F. Hawes, p. 325-37; A few 
trends in Pennsylvania forestry, by J. S. Illick, p. 338-48; Saying it in the 
woods: a practical exemplification of public relations in forestry, by J. A. 
Cope, p. 349-56; New dye process may solve the eastern hardwood problem, 
by G. S. Wheeler, p. 327-61; The French method of 1883 and its modifica- 
tions, by M. D. Chaturvedi, p. 362-6; A research professorship in forest 
soils at Cornell university, p. 380-1. 

Journal of the Arnold arboretum, Jan., 1927—Juniperus procera 
Wilson, p. 1-2; New Chinese ligneous plants, me E. iD), Meh D. Pio oe 

Schweizerische zeitschrift fiir forstwesen, Feb. 1927—Die einfuhrbeschrank- 
ungen und ihre auswirkung auf den schweizerischen holzhandel, by B. 


Bavier, p. 33-47; Ein einfaches schutzmittel i 
i tench core zmittel gegen das fegen durch rehwild, 


Schweizerische zeitschrift fiir forstwesen, Mar., 1927,—Von eine 6 
‘ Ys — m sch - 
holzbestand und von der erhaltung des laubholzes in der enecbane eae 
by H. Knuchel, p. 73-6; Der plenterwald, by K. Skinnemoen p. 91-7: Kleiner 
beitrag zur aufforstungsfrage, by H. Burger, p. 101-4. : 
Tharandter forstliches jahrbuch, 1927—Die verand i i 
rand r E ; 4 des waldbildes im 
Ostlichen Erzgebirge im wandel der geschichtlich eon i 
p. 1-13; Ernst Friedrich Hartig, by Peeve ee Be ce 
Tropical woods, Mar. 1, 1927——Notes on cabinet woods, by K i 
Poisonous trees of Central America, by P. C. Siendicy a Pinbes 
sapores of Brazil, p. 7; A new species of Mollia of British Guiana, p. 8-10; 
ee ney species of plants collected in British Honduras by Harry W. 
inzerling, by P. C. Standley, p. 10-12; Calderonia salvadorensis found in 


British Honduras, p. 12; Occurr tee ime 
The wood of Tapura cubensis, D 18-19, apple miatks tay code pp alae, 
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Zeitschrift fiir forst- und jagdwesen, Jan., 1927—Vom naturlichen vorkommen 
und der anbauwiirdigkeit der rotbuche und traubeneiche auf hangen von 
peadone: by Oberdieck, p. 27-9; Etat und rente, by E. Ostwald, p. 34-44; 
Die bodenreinertragslehre in sozialékonomischem licht, by Kalbhenn, p- 
44-57; Forstliches unterrichts- und versuchswesen in Frankreich, by A. 
Schwappach, p. 58-60. 


REVIEWS 


Minnesota Glacial Soil Studies: II. The Forest Floor on the Late Wis- 
consin Drift; III. Density of the Surface Foot in Forest and Prairie 
on the Late Wisconsin Drift, by Frederick J. Alway and Paul M. 
Harmer. Soil Science, Vol. XXIII, No. 1, January, 1927, 57-70; 738- 
S05 MSP se hicgs 


Foresters will be interested in these two contributions from the 
Division of Soils of the University of Minnesota in which some of the 
properties, considered significant by soil scientists, in the forest floor and 
the underlying mineral soil, have been carefully determined and pre- 
sented with a welcome description of the forest conditions where the 
samples were collected. Nine samples were taken of the forest floor 
and of the underlying 6 inches of mineral soil of virgin forest areas 
within the limits of Late Wisconsin calcareous glacial drift: 3 from 
spruce-balsam-birch forest near Mizpah, 3 from maple-basswood type 
near Hamel, and 3 from a transition type between maple-basswood and 
oak-maple near Taylors Falls. 

Determinations were made of the oven-dry weight per unit area, 
the color, acidity, volatile matter, moisture equivalent, nitrogen, phos- 
phoric acid, organic carbon, and ratio of organic carbon to nitrogen. 
The amount of forest floor per acre varied from 13 to 28 tons in the 
hardwoods and from 23 to 97 tons in the softwoods. All of the samples 
showed little or no acidity. Nitrogen ranged from 444 to 878 pounds 
per acre in the hardwoods and from 722 to 2,847 pounds in the spruce- 
balsam-birch. The figures for nitrogen when expressed as the percent- 
age of the total nitrogen in both forest floor and underlying 6 inches 
of soil are 16 to 26 per cent and 54 to 77 per cent respectively. The 
authors therefore point out that a fire which consumed the forest floor 
in the southern forest would liberate about 1/5 of the nitrogen and in 
the northern, more than 1/2, making the loss far more serious in the 
latter case. The phosphoric acid content was about 0.3 per cent on all 
three areas, but it amounted to only 1/16 of the total in the hardwoods 
and 1/4 in the softwoods. In this case the effect of burning would be 
to make proportionate amounts of the phosphoric acid available which 
in the northern forest region might distinctly benefit crops on soils de- 
ficient in phosphates. 

The moisture equivalents averaged 110 for the forest floor and 
from 13.8 to 26.0 for the mineral soils. From these figures the inter- 
esting deduction is suggested that the dry forest floor may absorb from 
0.10 inch at Hamel to 0.93 inch of rainfall at Mizpah, before any of 
the moisture would reach the mineral soil. 
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Comparisons are made with similar figures from 3 samples from 
balsam forest near Duluth, cut-over white pine forest at Blackhoof, 
and jack and red pine forest near Nickerson. The forest floor had 
properties quite similar to those already given, but the mineral soil of 
the sandy jack and red pine area was strikingly lower in moisture 
equivalent, nitrogen and organic carbon. 

The second article by Dr. Harmer contains the results of determi- 
nations of the densities of the soils im sitw in the four 3-inch sections 
of the surface foot of 12 virgin areas, 6 from Hamel and Taylors Falls 
as above, and 6 from the prairie. The densities in pounds per cubic 
foot, moisture equivalents, and nitrogen contents are given for each 
3-inch layer. In the surface section, the densities were quite similar in 
forest and prairie, but below 3 inches they increased gradually in the 
prairie and rapidly in the forest, until the forest soils had densities 
1/3 higher in the 7-12 inch sections. 

ToS 


Taxation as Applied to Forest Properties and Cut-over Land. By George 
Banzhaf, Marquette Law Review. Vol. 10, pp. 84-88. 


The primary purpose of this article is to call the attention of the 
readers of this magazine to the fact that there is a forest and cut-over 
land tax problem in Wisconsin and to the attempts made in other states, 
particularly Michigan and Lousiana, to solve this problem. The diffi- 
culties of the owner of forest or cut-over lands under the present tax 
system are touched upon. These difficulties tend strongly to unnecessa- 
rily hurry the marketing of the present stand of timber, thereby intensi- 
fying the future shortage of timber. 

J. H. Atiison. 


The Economic and Social] Importance of Animals in Forestry, with Special 
Reference to Wild Life. By Dr. Charles C. Adams, Director, Roose- 
velt Wild Life Forest Experiment Station, Syracuse, N. Y. Roosevelt 
Wild Life Bulletin, Vol. 3, No. 4, pp. 509-676, Oct., 1926. 30 Illus- 
trations, 14 Tables, 19 pp. Bibliography. 

Fifteen years ago forestry was a method of averting a timber 
famine. 

Today forestry is becoming a guiding idea in the use of land for 
promoting human welfare. 

Growing population and rising standards of living are forcing on 
us the conviction that each piece of land should serve more than one 
purpose. Forestry happened to be able to show that each piece of land 
can serve more than one purpose. Hence the expansion in its social 
as distinguished from its merely economic significance. 
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Premised upon these facts, this bulletin assembles under one cover 
the accumulated evidence to prove that in forests we can raise animals 
as well as trees, if only we will set about it intelligently. It strongly 
suggests the need of a similar treatise assembling the accumulated evi- 
dence that on farms we can raise game as well as crops. In fact the 
bulletin surveys the possibilities of public lands and, waters as well 
as forests, and to this extent covers the second as well as the first field. 

Foresters who intend to read this bulletin (and every forester 
should) will do well to begin with the last chapter on “The Need of 
Leadership” and “The Development of Policies.” It contains much 
that is good for what ails us in our primary function as managers of 
timber, as well as in our secondary function as managers of game and 
recreational use. As to leadership: “There is needed a willingness 
to draw conclusions. .  . in advance of their popular recognition,” an 
admonition which the first generation of foresters did not need, but 
which we today perhaps do. As to research: “Investigators are . 
the catalyzers or hasteners of progressive changes, and in forestry there 
is no exception.” As to education: “We frequently hear from execu- 
tives the great need for others of their own kind, and at the same time 


investigators see an equal need in their own line. . . . It is the 
main function of the executive and the investigator to resolve these 
limiting factors by cooperative effort. . . . The next logical step 
seems to be for the colleges of forestry . . . to train men 


in general forestry, economics, and sociology, combined with edi 
detailed knowledge of the ecology of fish, game, fur, and the domestic 
animals of the forest.” (The italics are mine.) 

To the forester interested in the technology of game management 
the most interesting part of the whole bulletin is the chapter on pro- 
ductivity of lands and waters. Here are assembled with painstaking 
thoroughness and gratifying brevity the available figures on what an 
acre of pond, lake, or forest supports in game breeding stock or produces 
in game crops. Just as the assemblage of data on forest stocks and 
yields was the first step toward the visualization of the normal forest, 
so is this assemblage the first step toward the visualization of normal 
stocks and yields of wild life. The figures are alarmingly poor and 
few as measured against the need, and gratifyingly abundant and concise 
as measured against all previous similar attempts at compilation. Only 
those who have tried to state the elements of game management in 
quantitative terms can realize either the paucity of or the need for 
reliable figures. 
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This bulletin covers a field of such size that no attempt at sum- 
marization in logical sequence is possible. Here and there it seems 
dry, but this is not surprising in view of the many ramifications of 
the subject. Most of it is as vital as the reader’s receptivity, which is 
as much as can be said of any book. 

hee lex 
The Economic Development of the Furniture Industry of the South and 
Its Future Dependence Upon Forestry. By C. F. Korstian. Economic 
Paper No. 57, Department of Conservation and Development, State 


of North Carolina. Raleigh, N. C., 1926. Pp. 26. Illustrations 4. 
Bibliography. 


Wood-using industries naturally have their beginnings and become 
centered at points close to sources of their raw material. Of this ten- 
dency to centralize in certain localities Mr. Korstian says, however, that 
“At present the most potent factors appear to be labor and markets, 
rather than raw materials.” Notwithstanding the importance of labor 
supply, one finds existing furniture-producing centers to be close to 
the original sources of supply, or if a center has developed in a large 
general industrial region like Chicago, or New York, it is largely because 
raw material is obtained from every direction of which that locality is 
the hub. When the tributary forests become depleted and the easy 
flow of the raw material to the factories becomes dislocated, the indus- 
tries become embarrassed and may do one of three things—die off, move 
nearer new raw material supplies, or import raw materials from a 
distant region at added expense. Whichever course wins, the industries 
lose and the local communities dependent upon them share their embar- 
rassment. Any plan which seems in a fair way to assure a steady 
and perpetual flow of raw materials to the established industries is 
deserving of close study, but a survey of the facts must always precede 
its preparation. 

In Mr. Korstian’s paper he limits his subject to the furniture 
industry of the South, but in this case the South is principally North 
Carolina, this state producing 60 per cent of the furniture shipped from 
the region, the remainder coming from Tennessee, Virginia, Georgia, 
and Alabama. It will be new knowledge to many to learn that North 
Carolina is an important furniture manufacturing state. The value 
of its furniture production in 1923 was over $40,000,000, and this high 
figure was reached in only nine years from a value of less than 
$10,000,000 in 1914. 

The author, following a brief introduction, covers the history of 
the development of the furniture industry of the South. The first 
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factory in North Carolina was built at High Point in 1888 and today 
that city is the “Grand Rapids” of the South. Discussing raw material 
supplies, the author gives statistics which show how heavily the Southern 
hardwood forests are being drawn upon. Only 12 million acres remain 
of the original 60 million acres of old growth hardwoods, and these 
12 are scattered over 35 million acres of commercial forest, “If present 
conditions continue the Southern Appalachians will have ceased to func- 
tion as an important source of high-grade hardwood lumber . . . 
within 15 years .” The lower Mississippi Valley hardwood 
stands still contain nearly 133 billion board feet, or more than twice 
as much as the virgin hardwood remaining in the Southern Appalachians. 
The author confuses his readers a little by bringing softwoods into 
the discussion. Considering prices, the author states, “Hardwood lum- 
ber prices have followed a much sharper and more consistent increase 
than those of softwood lumber. The leveling effect of inter-regional 
competition is less apparent, due in part to the more general distribu- 
tion of hardwood forests and the relatively smaller consumption of 
hardwood lumber.” The average cost of lumber per thousand feet at 
the North Carolina furniture factories was $18.05 in 1909 and $59.20 
in 1919. The reviewer believes this an unsatisfactory comparison, 
however, because the year 1919 was abnormal and 1909 itself unsettled. 

Diminution of supplies in the North Carolina furniture industry 
is already being felt; oak and yellow poplar have fallen off, while the 
use of gum, imported chiefly from the Mississippi Valley, has increased 
from one per cent in 1909 to 21 per cent in 1919. North Carolina 
is already in the stage where it must import lumber to maintain its 
industries. Based at first upon a local demand for cheap furniture the 
industry now produces furniture of all grades; 15 per cent is classed 
as cheap, 70 per cent as medium priced, and 15 per cent as fine grade. 
Walnut and mahogany are now used with local woods and veneered 
products are common. This is an indication that the character and 
skill of labor have improved and that high cost of materials and manu- 
facture has driven the manufacturers to higher grades of products. 
It indicates also that the future of the Southern furniture industry is 
all the more precarious. When local supplies are too far gone, it is 
doubtful in the reviewer’s opinion if the industry can survive. If the 
High Point, N. C., region, for example, must depend for its raw 
material supplies upon distant regions it loses its advantage over larger 
manufacturing and more urban centers closer to markets. The state 
of North Carolina should therefore be anxious for the future of its 
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furniture industries and for the prosperity of the towns depending upon 
them, and it should take steps seriously and without delay to put its 
cut-over lands at work producing raw materials in perpetuity. 
Discussing the problem of future supplies to keep the Southern 
furniture factories in raw material the author calls attention to the 
inroads of substitute materials ; the savings possible through the produc- 
tion of “small dimension” stock at the saw mill, and the growing of 
timber crops as the ultimate solution. “. . . the desired results 
can not be attained if timber production is left entirely to the initiative 
of the private owner of forest land or is attempted through compulsory 
regulation of privately-owned timberlands. The responsibility rests 
squarely upon the public and the owner of forest land . ee 
wpril 11,1927. 1 Se ol 


The Financial Return from the Cultivation of Scots and Corsican Pines. 
By W. BE. Hiley. Oxford Forestry Memoirs, Oxford University Press, 
American Branch, New York; No. 6, 1926. Pp. 32. 


This carefully prepared analysis of the economic factors in the 
planting and cultivation of two important European pines is more 
interesting to American foresters in viewpoint and method of attack 
than in the actual figures of costs and returns which are not directly 
applicable to conditions in the United States. The memoir deals with 
the usual economic factors considered in planting, namely, the invest- 
ments and annual expenses, the returns in wood product and in value, 
and the profitableness of the operations on different sites. 

The interesting points in the method of attack include first, the 
treatment of the factors which are variable and regarding which it is 
difficult to generalize, such as the cost of land, cost of planting, annual 
expense, rate of growth, and future timber prices, as admittedly variable 
factors in the calculations and therefore expressing them for the ranges 
of variations in each, which are most likely to be met with in actual 
practice. These ranges of probable values based on the best existing 
information and reasonable predictions, are used as the basis of tables 
in which the profits are expressed as the mean annual forest per cent. 

In the prognostication of future timber prices, which is always 
one of the most difficult factors to evaluate, Mr. Hiley starts with 
the present stumpage prices for the two species in the English markets. 
He then finds that the price of timber in comparison with the British 
Board of Trade wholesale index number, which in itself expresses 
fluctuations due to the changes in the value of money, has increased 
at the rate of about 0.9 per cent per annum. He considers that this 


594 JOURNAL OF FORESTRY 


rate of increase is likely to continue and to be in about the center of 
the range of probability for this factor. On this basis, calculations 
are made for three alternatives; (1) that prices may remain constant, 
(2) that they may rise one per cent per annum, and (3) that they may 
rise 114 per cent per annum. The ranges of the other factors are 
more easily set on the basis of existing information. * > 

Tables are given showing the rate of interest return for the com- 
binations of probable values for each of the factors. From them it is 
possible to make comparisons of the profitableness of growing Scots 
pine or Corsican pine, of growing either one or the other on different 
qualities of site, of the costs which may be incurred for land and plant- 
ing when a certain rate of return is desired, and of the different probable 
future values of the products when the qualities of the wood are con- 
sidered. 

Finally, the tables are used as a basis for indicating how much 
may be spent in the improvement of the land by cultivation, drainage, 
fertilization, or better methods of planting in order to improve the site 
quality and consequently the growth of the timber. It is further sug- 
gested that it might be possible and desirable to spend still greater 
amounts in the improvement of the land so as to make the site suitable 
for the growth of a more valuable species than either Scots or Corsican 
pines, and if this could be done the greater value of the better timber 
would pay for a very considerable investment in land improvement. 

It is pointed out that a continuous and uniform rise in the price 
of timber does not lengthen the financial rotation. Under the most 
favorable combination of circumstances, Scots pine can be expected 
to yield not over five per cent compound interest on the investment on 
site quality I, and only just over four per cent on site quality IT. 

Similar methods of analysis based on the best existing information 
in the United States would be valuable in formulating wise reforesta- 
tion operations and programs. 


fake 


Bibliography of the Woods of the World (Exclusive of the Temperate 
Region of North America) With Emphasis on Tropical Woods. Pre- 
pared by the Tropical Plant Research Foundation for the Main 
Research Committee of the American Society of Mechanical Engi- 
neers. Tropical Plant Research Foundation, Washington, D. C. 
November, 1926. Pp. 121, titles 1,341, index 7 pp. ; 


This bibliography is in mimeographic form and was prepared “as 
a first step towards a study of tropical woods which may be found use- 
ful for American wood working requirements in the place of native 
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species of which the quantity or quality is deteriorating.” (The quota- 
tion is from the letter of transmittal). The distributors are desirous 
of obtaining from all interested in tropical woods such comments, cor- 
rections and additions as will make a proposed 1927 edition more useful 
and more nearly complete. The reviewer considers this a most worth 
while and timely undertaking and urges those who have a list of litera- 
ture on tropical woods to offer its use to the compilers. 

It is a revision and extension by Major George P. Ahern and 
Miss Helen K. Newton of a bibliography compiled in 1923 and 1924 
by Professor Samuel J. Record, Yale Forest School. To the latter 
for his large interest in tropical woods and his prodigious effort in fer- 
retting out the data for the first bibliographies, the wood-using world 
will be lastingly in debt. 

There are 1,341 titles, and the index is prepared in a detailed and 
useful manner. Most of the titles are followed by a key letter referring 
to one of six libraries; the reviewer is unable, however, to discern 
whether this refers to a library supplying the title, or one possessing 
the book or paper. The work is divided into five parts and an index. 
The first is “General” and contains 176 titles, many of which are of 
works of general value in wood technology and apparently may not 
refer to specific tropical woods. The other parts cover Tropical Ameri- 
ca, Europe, Asia and Oceania, and Africa. 

As indicated above, many of the titles cover books and papers 
bearing upon wood technology only in its most general sense, and 
many titles are of botanical interest only. This is not criticized, but if 
this bibliography is to contain some general works on wood technology 
and some works on the botany of certain individual or groups of tropical 
trees it should include as many as can be discovered and then the 
title should be changed enough to make it include the trees and not only 
their wood. For example, the reviewer was unable to find F. Roth’s 
Forest Service Bulletin No. 10—old but classic and still extremely use- 
ful; also, being familiar with the work of E. D. Merrill on Philippine 
trees, he was unable to find a single one of his many writings listed in 
the Philippine department. Nor was he able to find in the general 
part of the quarterly “Tropical Woods.” While they are at it the com- 
pilers might as well carry out such a suggestion and make the bibliogra- 
phy most complete. In fact the technology of woods should not be 
separated from the botany (and silvics if known) of the trees produc- 
ing them—a deplorable failing of botanists in general. The reviewer 
suggests also that the bibliographies in such works on trees and woods 
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that might contain them be gone over carefully that no title be missed. 
This should be a fruitful source of material. 

An interesting thing about this compliation is the fact that it was 
published from an appropriation made for this specific purpose by the 
American Society of Mechanical Engineers. The engineers evidently 
haven’t much faith in the efforts of foresters to bring about the realiza- 
tion of continuous crops of hardwoods on present hardwood lands. 
The engineers are taking no chances and are already. taking a first 
step to obtain hardwood supplies from the tropics. Incidentally the 
action of the A. S. M. E. is something for our own Society to ponder 
over. 

April, 1927. E. F: 


NOTES 


Fire to Fight Fire 


In view of the recurrent discussion as to the value of “light burn- 
ing” as a preventive of more destructive fires, particularly in pineries, 
the following notes on a practice which seems to be developing favor 
in India, may be of interest. They are taken verbatim from the “Re- 
port on Resin Industry and Report on Forest Administration in the 
Kumaun Circle, 1925-26,” and have been sent to the Editor by Mr. 
Canning of the Indian Forest Service. 


CONTROLLED BURNING 
ON AN EXPERIMENTAL BASIS 


Controlled burning made great progress during the year and the 
work in fact passed out of the experimental stage though more ex- 
perience has still to be gained as to the degree of immunity obtained 
from these operations in an unfavorable season and as to its cumula- 
tive effect on the forest. 

A conference was held of all Divisional Forest Officers and many 
Rangers at Ranikhet early in the season. Practical tests of controlled 
burning were carried out, rangers and other subordinates were trained 
and the best methods discussed and the technique of the operations 
standardized. This enabled the work to be then taken up vigorously 
in all divisions. 

The following statement shows the work done in resin tapping 
areas :— 


Area Burnt Average Cost of 
Division Under Control, Average Cost One Unit of 
Acres per acrel Labor Employed 
Rs. a. p. Rs. a. p 
West Almota tacos + teas 12,939 Omedioes O==5=-0 
IN ciniie aleve, Sete tei 3,521 0 511i (Ee 7/ 


The number of channels that caught fire in these operations was 
very small indeed and the result of the burning was to make the areas 
practically safe from any fire damage until the next fall of needles late 
in the hot weather. Even then it is reported that with the year’s fall 
of meedles only on the ground a fire occurring in an area previously 
burnt under control, could be easily checked and put out and did com- 


1 A rupee is worth about 32.4 cents of American money and an anna 1/16— 
about 2 cents. 
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paratively little damage. The season, as already noted was, however, 
a particularly favorable one in the early part of the hot weather of 
1926 though abnormally hot and dry in June. It requires experience of 
one of the periodical very dry early hot seasons before a final decision 
can be given regarding the full success of early controlled burning. 
For the present prospects of success appear excellent. 

The experimental observation was continued in the West Almora 
division of the progress of resin production over 2,675 acres contain- 
ing 47,348 channels which were burnt in the 1921 fires with the fol- 
lowing results :— 


Outturn in Outturn in 

Year Maunds per ’ Maunds per 

acre 100 Channels 
LOD0S21 EN a eee er ie ene ee 90 4.01 
ODD A eee Pes Ae Ron eee vane ge eee 12 61 
199203 Oe Ee OR Or Le eee 31 3.01 
OD SRA eee tert Ue tL aed DAN ar ned eee ear “fie 3.08 
19 24RD Sis ec ten teers Ue ot are renee ee ee .82 4.40 
102 5=2 Gigs fe ied a tet ee eee eee 96 4.65 


The results of 1920-21 show what was obtained before the fires. 
The area was burnt in 1921-22 but has since been safely protected from 
fire. 


The above figures show that the surviving trees have recovered, 
a conclusion which is supported by the progressive improvement in the 
crop of the whole circle in recent years. The improvement in outturn 
per acre is, however, small and indicates the large number of trees killed 
by the fires. 


ON A PRACTICAL BASIS 


In all some 41,837 acres were burnt at an average cost of two annas 
per acre. 

A conference was held by the Conservator in November, 1925, at 
Ranikhet at which all Divisional Forest Officers were present and nu- 
merous range officers and forest subordinates from the nearer charges. 
Three days were spent in demonstrational and practice burning, at 
which the Deputy Commissioner of Almora also very kindly attended, 
and in the evening discussions were held at which proposals for future 
work and the details of the technique were decided. 

After this all Divisional Forest Officers started the work in their 
own divisions generally first having divisional concentrations to teach 
their own staff. 
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The work roughly consists in burning a forest downhill at a sea- 
son when the fire will not become intensive. The period within which 
this can be done varies with the locality and with the nature of the 
season. In some places burning can commence soon after the rains 
and in places it can be carried out even as late as May; generally from 
November to March is the most favorable period. A ground fire is 
laid along a contour and is either allowed to extend down hill if it will 
progress thus by itself or is extended down hill by further lines of 
fire at short distances five to twenty feet down hill (firing depth). The 
important things are that the front of the fire is maintained always 
burning in a horizontal line and that the firing depth, when successive 
lines are laid, is so small that an intense heat can not be generated even 
if the short intervening space burns uphill. 

The confines of the strip to be burnt are adjusted to the topography 
of the locality, advantage being taken of all such natural boundaries as 
ridges and damp nalas. In the most careful burning of young regen- 
eration areas a width of only three or four chains is burnt; in more 
open areas such as many of our resin tapping forests strips of 100 
yards and more can be successfully burnt. 

The stage at which regeneration areas can first be burnt depends 
on the amount of inflammable debris, the height and quantity of the 
grass and undergrowth and the height of the regeneration. In grazed 
areas with comparatively little grass regeneration two feet high can be 
safely burnt. Where the grass is heavy regeneration requires probably 
to be four times the height of the grass before burning can be satisfac- 
torily done. Debris from fellings requires to be burnt as soon after 
the fellings as it will burn, as nothing gives so much trouble and does 
so much harm in controlled burning of regeneration areas as a lot of 
scattered slash. The ground round the base of seed bearers should be 
cleared in advance of the burning whenever possible as this enables 
the labor to give more attention to protection of the seedlings during 
the actual burning. Patches of immature seedlings can often be saved 
by burning round and excluding them. 

Areas under resin tapping can safely be burnt, the ground round 
the bases of the trees being cleared in advance to a width increasing 
according to the slope of the hill side. Normally a width of about 3 
feet suffices. 

Areas neither under regeneration nor resin tapping can be burnt 
with even greater ease but in both these last cases, even where regen- 
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eration is not aimed at, much protection can be given during the burn- 
ing to patches of seedlings of two feet height and above. 

The department aimed primarily at burning under control re- 
generation and resin tapping areas but publicly notified villagers that 
if the burning of other areas was desired, villagers would be allowed 
to do this up to May 15, under the supervision of forest guards. 

The following statement shows the area and average cost in each 
division of controlled burning :— 


Regeneration Areas |Resin Tapping Areas Other Areas 
Division | : 
Cost per Cost per Cost per 
Acres acre Acres acre Acres acre 
aXe {0 oD: : 
Nainialalen snes 3,191 3 3,521 Std 7,070 Nil. 
Garhwallee ese. TIS Oo VOWS ai Serres a cree 1,728 Nil. 
West Almora..... 6,284 1 8 12,939 1 4 3,340 Nil. 
East Almora...... 2,628 ORK tats (Gee |e nr Mira ete all | 3.5 S52 
Motalaeases <= 13,239 30) 16,460 2 4 12LS SP See 


The rates paid for labor vary somewhat in the divisions, but the 
most important factor governing the cost of this work was the extent 
to which the villagers gave full help. It was found that when the local 
range officers were in, touch with the people and explained the idea to 
them, the villagers came forward readily and gave one day’s help free 
for any class of burning. 

The extent of protection in a bad hot weather in the event of 
subsequent fires resulting from controlled burning and the frequency 
with which the burning should be repeated are matters to be decided 
after further experience. The hot weather season of 1926 following 
this controlled burning was unusually rainy and cool until late in May 
and hence facilitated protection. June however was an abnormally dry 
month and the indications of results in this month are that controlled 
burning does much to obviate the likelihood of dangerous late fires in 
an area and to make such as may occur easier to control. 

The statistics in the forms are given for the year from April 
1, 1925, to March 31, 1926, and therefore concern in the main the fire 
season of 1925. Rains broke very early in June, 1925, and the season 
was thus a very favorable one. 

The areas included in the forms have undergone a thorough over- 
hauling and include now only old reserves and of class II new reserves 
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only regeneration and resin tapping areas, plantations and fuel and 
fodder reserves. 

The area in which protection was attempted was accordingly 272,- 
328 acres (425 square miles) as compared with 310,522 acres (485 
square miles) shown last year. The area in which protection was suc- 
cessful was 98.6 per cent as compared with 93.7 per cent last year. 

The cost of protection was Rs. 16,328 as compared with Rs. 19,684 
last year. The introduction of controlled burning has therefore been 
accompanied by a reduction in the expenditure on protection. 

At the June meeting of the Kumaun Forest Committee the mem- 
bers were given details of the year’s results of controlled burning and 
noted the very satisfactory progress made and recorded their apprecia- 
tion of the good work of the forest officers of the Kumaun circle in 
obtaining such progress in the first year and of the good sense and 
public spirit of all those people of Kumaun who gave their help freely 
in this work. 

This recognition is much valued by the Kumaun forest officers, 
who also cordially thank the members of the committee and the people 
of Kumaun for their help and co-operation in the work. 

F. CANNING. 


Spontaneous Combustion as Cause of Forest Fires 

On October 6, 1922, in Monroe township, Clarion county, an 
instance of spontaneous combustion occurred. The district forester’s 
office was notified of a fire which when reached by suppression forces 
was found to be a very small area, 1/100 of an acre and in the middle, 
still smouldering, was an old barrel full of empty cloth salt sacks, which 
had been dumped there several days before. The site was fully exposed 
to the heat of the noon day sun and was such that it was partly under 
observation of a residence several hundred feet away. The people at 
this place saw the smoke issuing from the barrel before the flames 
burst forth. No one was seen near the barrel at the time the smoke 


was first discovered. CRT Ee 


Mont Alto’s New Science Hall 


The Mont Alto State Forest School in Pennsylvania, one of the 
early pioneers among forest schools, has added a fine new building to 
its equipment. Science Hall was dedicated on March 10. Addresses 
were made by several leaders in forestry and education, including Mr. 
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C, E. Dorworth, the new secretary of the Department of Forests and 
Waters. 

The new Science Hall is a three-story building, 155 feet long and 
75 feet wide. It contains seven lecture rooms, five laboratories, a 
library, large museum room, and auditorium with a seating capacity 
of 300. The building is built of brick and harmonizes with the other 
school buildings. With this new building, educational facilities for 
100 students will be available. 

Mr. Dorworth, who is the executive head of the state forest service, 
spoke of the progress Pennsylvania has made along forestry lines in 
the past 50 years. Forest protection has made great strides. In 1913 
less than half the forest fires in the state were reported. Now more 
than 98 per cent are promptly reported to forest officers. However, 
the 1926 record of 2,917 forest fires, burning 224,256 acres, causing 
damage amounting to $1,186,326 and costing $177,353 to put out, shows 
there is much ground yet to be gained. Mr. Dorworth points out 
strikingly that the fires did a daily average damage of $3,250. 

Extension of the state forest holdings is one of the foremost things 
Mr. Dorworth is urging. The present state-owned forest area of 
1,132,444 acres should be expanded to include a much larger share of 
the total of 13 million acres of forest land in the state. Mr. Dorworth 
quoted the governor as strongly favoring his proposal for a land pur- 
chase appropriation of $500,000 for the biennium. 

Practical object lessons in forestry on the state areas throughout 
ihe state should be rapidly developed, in Mr. Dorworth’s opinion. They 
should likewise be extended to the private lands. Quoting Mr. Dor- 
worth’s closing paragraphs : 

“The forest problems will not be on the road to practical solution 
until there are available in all parts of the state demonstration plots 
that show in a most practical and helpful way all the essential forest 
practices necessary to a proper handling of the forests of the state. 
We can not afford to stop short of this goal in our educational program 
in forestry. 

“Forestry in Pennsylvania will go forward with a sound, business- 
like program of forest development. We will not permit it to slow up. 
The work of the Department of Forests and Waters will be waged 
aggressively and progressively during my administration. Pennsyl- 
vania’s proud record of achievement in forestry will not only be main- 
tained, but further extended. There are many brands of forestry. The 
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brand that I am devoted to takes forestry into the woods and brings 
the greatest benefits to the greatest number of people.” 


International Forest Bibliography 

Professor Badoux, director of the Swiss Forest Experiment Sta- 
tion, who presided over the meeting of the International Commission 
on Forest Bibliography at Ziirich on April 23 and 24, 1926, has sub- 
mitted the following corrections in the reports of the Committee on 
International Relations in Forestry and of the Forestry Classification 
Committee as printed in the February, 1927, issue of the Journal of 
Forestry : 

1. Professor Hesselman was not appointed as chairman of the 
reorganized and enlarged bibliographic commission. He was proposed 
for the place but declined. Professor Oppermann therefore continues 
as chairman. Professor Hesselman did, however, accept the chairman- 
ship of the International Union of Forest Experiment Stations, the 
next meeting of which will be held in Sweden in 1929. 

2. Of the two proposed schemes of classification submitted by 
Dr. Flury and Professor Oppermann and considered at the Ziirich meet- 
ing, only one—that by Dr. Flury—was in printed form. 

3. The two classification schemes submitted by Dr. Flury and 
Dr. Oppermann had many points in common. After considerable dis- 
cussion, agreement was reached at the Zurich meeting on the main 
outlines of a classification embodying certain features of both. This 
proposed classification was printed with accompanying explanatory text 
under date of April 24, 1926, in English, French, and German, and 
has since been widely distributed. 

The Committee on International Relations in Forestry desires to 
take this opportunity to express its thanks to Professor Badoux for his 
interest in correcting the record on these points. It understands that the 
proposed bibliography will be one of the major subjects for discussion 
at the meeting of the International Union of Forest Experiment Sta- 
tions in Sweden in 1929. 

S. T. Dana, Chairman, 
Committee on International Rela- 
tions in Forestry. 


Charles Lathrop Pack Celebrates His Seventieth Birthday 
On May 7, Mr. Charles Lathrop Pack celebrated his 70th birth- 
day, and in order to commemorate the event and his 50 years of serv- 
ice to American forestry, a Birthday Book containing 116 letters was 
presented to him by a delegation of foresters, at Lakewood, N. J. 
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A handsome leather bound volume enclosing these letters was in- 
scribed as follows: To Charles Lathrop Pack From His Forestry 
Friends and His Friends of Forestry. 

Among the letters sent to him were some very warm tributes from 
such men as President Calvin Coolidge, Secretary of Agriculture W. M. 
Jardine, President Hibben of Princeton, President Farrand of Cornell, 
Chancellor Flint of Syracuse, President Little of Michigan, Governor 
Gifford Pinchot, Col. Henry S. Graves, Col. Wm. B. Greeley, Mr. John 
Hays Hammond, Mr. Owen D. Young, Col. Theodore Roosevelt, for- 
mer President, Henry S. Drinker of Lehigh University, President 
Garfield of Williams College, Mr. William Allen White, the heads of 
most of the American Forest Schools, practically every State Forester 
and nearly every forester of large prominence in federal, state and 
private organizations. 

Among the letters received from abroad, were those from Direc- 
tor General Carrier of the French Forestry Service, Director General 
Stella, and Chief Inspector General Alberto Cotta of the Italian Forest 
Service, Lord Lovat, Lord Clinton, Col. Sutherland, Mr. R. L. Robin- 
son and others of the British Forestry Commission, Professor R. S. 
Troup of Oxford, England, and many others distinguished in European 
forestry. 

Mr. Pack received a great number of congratulatory letters and 
telegrams on May 7, in addition to this bound volume of letters. There 
were some exceedingly warm tributes to his wide variety of service to 
the cause of American forestry, not only in educational work but in the 
promulgation of research programs, in the establishment of demonstra- 
tion forests, his service in advancing the work of tropical forestry, his 
many contributions of American tree seeds to Europe, and the several 
books which he has been author of or sponsored, through the American 
Tree Association. 

Forest Fire-Weather Research 
Paut W. StICcKEL 
Assistant Silviculturist, Northeastern Forest Experiment Station 

In the April, 1927 issue of the Journat, Mr. Burrill in his article 
on “Weather and Fires from the Standpoint of Meteorologist” states: 
“Studies carried on by the Northeastern Forest Experiment Station in- 
dicate that a tenth of an inch of rain suffices to keep the moisture con- 
tent of the duff above 25 per cent for a period of three to four days, 
and that the danger-free period is longer when the humidity is high 
than when it is low.” This statement applies to the mixed softwood- 
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hardwood of the western Adirondack Mountains, which is doubtless 
what Mr. Burrill had in mind. It does not, however, hold true for for- 
est conditions in the entire Northeast. 

Relatively small amounts of precipitation are more effective in 
keeping the duff above the inflammability point where it is of the 
matted type produced by the admixture of hardwood leaves, than where 
it is composed entirely of coniferous leaves. Most strikingly is this true 
in the white pine type, where relatively large amounts of precipitation 
when immediately followed by dry, hot weather accompanied by high 
winds are of practically no use in keeping the duff above the danger 
zone. Two examples taken from the records of the forest fire-weather 
station in a clear cutting in the white pine type at the Harvard Forest, 
Petersham, Mass., will illustrate this point. On June 3rd, 1926, at 8 
A. M. .14 inches of rain was recorded; yet, at 2 P. M. the same day 
the duff moisture had dropped to 12 per cent. On June 25th a total 
of 1.07 inches of rain fell. During the following night it rained again, 
a total of .17 inches of precipitation being recorded at 8 A. M. on the 
26th. At 2 P. M. the same day, the duff contained only 8.8 per cent 
of moisture. Such examples are by no means uncommon especially 
during the late spring, summer, and early fall. Besides the low humidi- 
ties, high winds, and high air and duff temperatures, there are other 
factors which contribute to this extremely rapid drying out of the duff. 
Chief among these is the porous character of the pine duff, which al- 
lows the rapid percolation of the water. Likewise, the type itself plays 
an important part in determining how great is the influence of various 
amounts of precipitation. The stations at the Harvard Forest are on 
gravelly soil of a climax white pine type of the poorest quality, where 
the surface water runoff is at the maximum. 

It appears evident that with the many diverse forest types and 
forest regions which are found in the Northeast, no general statement 
as to the relationship between precipitation and freedom from forest 
fire danger can be made. Each principal region must be considered in- 
dividually not only from the viewpoint of meteorological conditions, but 
likewise from the viewpoint of the role played by the character of the 
duff, the general soil conditions, and the natural inflammability of the 
particular duff in question. 
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What Is Wrong With Our Forest Education? 
305 Hilgard Hall, May 10, 1927. 


Editor: I enjoyed reading your editorial on “Our Forest Schools” 
and Forbes’ article “The Next Generation” in the March JouRNAL, 
because, first of all, you are both so frank and courageous as to write 
what you feel without pussyfooting, and second, because what you say 
will make all of us take stock of ourselves. You'll get a lot of replies, 
no doubt, from teachers; some will be violent protests, others will be 
alibis. My reply is principally a protest, but I shall point out a real 
defect, if it is one, both of you apparently overlooked. 

I disagree with you both on most points. You have covered a little 
too much territory and are too sweeping in your criticisms. Some 
changes have taken place at certain schools of which Forbes in particular 
is not aware. There is indeed a screw loose, and a few missing, in our 
teaching of forestry, but the faults you point out are not peculiar to 
forestry, they are faults of teaching in general. This, of course, does 
not condone our own faults nor give us a reason for delaying their cor- 
rection. 

You seem to feel that a teacher of forestry should have a Ph.D. 
degree. Such a degree is a nice thing to possess, but for the kind of 
forestry we can practice the three years required to attain the Ph.D. 
might be spent to better advantage by the prospective teacher in obtain- 
ing practical experience. For certain courses, however, advanced col- 
lege study and a Ph.D. should be a desirable item of equipment. Engi- 
neering teachers are seldom equipped with the Ph.D. If they spent the 
three years following their undergraduate days in practical work they 
are much better equipped to teach than those who put three years in the 
narrow slot of the Ph.D. machine. 

The time is not passing when all graduates in forestry find jobs 
awaiting them. Operating lumber companies would absorb many more 
than they take now if the men were differently trained. We are teaching 
too much of forestry and too little of subjects fundamental to it, as well 
as too little of subjects outside of forestry that are badly needed by all 
college graduates who expect to be useful. In some forestry courses 
material is dealt out to undergraduates which the teacher did not learn 
until he himself was a candidate for an advanced degree. Present them 
with an elephant and they'll feel less at a loss to know what to do with 
him than they will with the weighty forestry they have to study. 

Older foresters are likely under the impression that the forestry 
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schools still receive men of the crusader type as was the case in the 
first decade of forest school existence. Our freshmen now are of the 
same type that enter the other professional schools. They have the 
spirit of service of the earlier classes but I believe they are much more 
practical minded. Unless we make a special effort to obtain them and 
have a sales talk that we can back up with jobs having a future, we 
should not expect to obtain a better average of students than that which 
enters the other professional schools. Engineering, law, medicine, 
architecture, etc. are just as fascinating to some prospective students 
as forestry is to others. Incidentally, those members of the Society 
who are guilty of it should cease featuring to boys who come to them 
for advice the imaginary low pay and rough life of the forester. Very 
few engineer graduates receive such good pay, and have such a pleasant 
apprenticeship as do the forestry novices. 

Yes, we teachers have made and are still making many mistakes but 
they are as nothing compared to the blunders of the employers of our 
graduates. Perhaps I have been too fortunate throughout my life in al- 
ways having had nearly ideal bosses ; anyway, I believe I know what a 
good boss can do for an inexperienced man feeling his way. It was 
one of my duties at the University of California to place graduates; 
observation of their progress leads me to say that many of them have 
not been given a fair deal by their bosses. Whatever good the teacher 
might have accomplished is vitiated by the boss that follows him. 

I hope that neither you nor Forbes expect the teacher of forestry 
to be both a great teacher and an outstanding research man. The two 
don’t necessarily go together and mighty few men have been such 
super-beings. I count myself fortunate in having had a splendid lot of 
really great teachers in the engineering schools I attended. They were, 
above all, thorough in the fields they taught and exceptionally inspiring, 
yet very few of them could qualify as research men although practically 
each one was constantly exploring fields beyond his own experience, if 
only to keep himself up-to-date. If a teacher does no more research 
than that he has done well. I know several teachers who are stars 
as research men but rotten as teachers. What makes one good, makes 
the other bad, and vice versa. After all, a teacher is a peddler of in- 
formation, ideas, and inspiration. A University should seek first of all 
to train men. If it emphasizes research on the part of its teachers as 
being paramount to teaching, it ceases to be a school but becomes a 
research institute. The two can go together very well if properly bal- 


608 JOURNAL OF FORESTRY 


anced, but in a school, teaching and its improvement must come first. 

The one big thing in which the schools have fallen down is in 
their appreciation of what present-day American forestry demands. 
It is the fault of the whole forestry profession rather than of the 
schools. It is just about time that we stopped, in and out of the schools, 
painting a black future for the United States if we *don’t practice 
forestry, and that we buckle down to find out just how much of the 
forestry we have been dreaming about can actually be applied at the 
present time on private lands—particularly those of the West. It may 
be considered treason to say so, but I have wondered the past three years 
if the type of man needed by private operators should not be an engi- 
neer with an understanding of forestry rather than a forester over- 
loaded with advanced mensuration, silviculture, and management, but 
very deficient in engineering. If I’m right, we are certainly not train- 
ing our students properly for private employ. I am emphasizing private 
employ because it is on private lands where forestry is lagging. We 
have learned a lot of high-pressure forestry that does not seem to fit 
this—the biggest problem we have. Forestry I am sure would be far- 
ther advanced on private lands if, from the start, we had tried running 
alongside the car until we equalled its speed before boarding it, instead 
of trying to knock it off the track. Some of our schools still see nothing 
but federal forestry, when, as a matter of fact, the same effort should 
be directed to training men specifically for private employ. 

We do need some men trained in the fields now emphasized in 
forest schools but not such a heavy percentage. I believe we should 
have annually twice as many or more graduates than we now have but 
that 60 per cent should be equipped with a foundation or background 
of engineering rather than one based on the biological sciences. For- 
estry is after all very largely a matter of engineering—especially as 
to its practicality—and a man trained primarily as an engineer, and 
therefore equipped with realism, will make, in my opinion, more head- 
way toward attaining our goal of perpetual yields than will his biology- 
trained colleague. I do not mean by this that the former can get along 
without the help of the latter; what I mean is that we need both types, 
but many more of the former. I wonder if it would not be desirable 
for forestry schools to make alliances with the engineering schools of 
their respective universities. In this way it would become possible for 
a student with an aptitude for engineering and a penchant for the 
lumber industry to obtain the usually excellent fundamental engineering 
training and viewpoint of the engineering department and concurrently 
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take the usual courses in lumbering, wood technology, and mensuration 
of the forestry department plus enough general forestry to teach him 
what forestry “is all about” and how logging ties in with silviculture. 
A student with such inclination would have to major in engineering 
and minor in forestry instead of vice versa. I believe such a man 
would be less likely to start out with a lumber concern in a daze than 
the one loaded with subjects for which there is no immediate need. 
Whatever his training, each young man entering private employ event- 
ually has an opportunity to become an executive. The path to such a 
goal will be easier for the engineer-forester. All along the line of his 
development he will have had ample opportunties, if he is the right 
sort and has been correctly inspired, to work forestry in wherever it is 
possible. I believe he should make an ideal executive and that he 
would accomplish most for forestry. If you have time let me know 
what you think of my plan. 

Being on sabbatical leave this year makes it impossible to keep in 
close touch with my colleagues, so the views expressed above are my 
own. 

Yours for better and more adequately trained foresters. 

EMANUEL FRITZ 
University of California. 
Editor: May 11, 1927. 


I wish to congratulate you on the recent issue of the JouRNAL. 
Both of us apparently believe that there has been too much “parrot 
learning” in our schools and that the student is not entirely at fault 
I believe that Professor Kraus is correct when he states that too many 
professors like to hear their “golden words” handed back to them in 
the same fashion that they were passed off of the “silver platter.” It 
seems obvious that encyclopedic knowledge will not meet our educational 
situation as we want to meet it in forestry. 

I was very glad to read the comments relative to the Ph.D. degree 
and I believe that the facts were well expressed. The Ph.D. should 
signify a sincere and genuine interest in the subject. As soon as the 
diploma becomes a ticket to an “easy” job, the subject matter is bound 
to become more or less shallow and superficial. I hope that forestry 
will not suffer any such boomerangs on this score as have been experi- 


enced in other professions. 
P Dow V. BAXTER. 


Assistant Professor 
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Varietal Differences 


At the Fremont field station of the R. M. E. S., on the slopes of 
Pikes Peak, is a plantation of western yellow pine set out in 1916, at 
the age of about three years. This plantation, which includes representa- 
tives from 10 localities covering the region from the Black Hills of 
South Dakota to southern Colorado (about four degrees. of latitude), 
averages only two to three feet in height and is just beginning to show 
variations which may be due to the varied sources of the seed with 
respect both to geography and individual parentage. 

On April 29, 1927, it was noted that one block of these tiees, whose 
source had been the Black Hills, presented a very bare appearance. 
Close examination showed that practically every needle of the 1926 
crop, and some of those of greater age, had been cropped off close to 
the base. Two trees in one corner of the plot had escaped serious in- 
jury. Yellow pines of San Isabel origin on one side and of Leadville 
origin on the other, had escaped this injury except that a few trees 
had been “sampled” enough to satisfy the depredators that their taste 
was different. Although definite signs were lacking, the presence of 
many deer in this vicinity, and the nature of the cropping, point to these 
animals as the fastidious selectors. 

In other words, here is a case of animals, who depend on a highly- 
refined sense of smell and taste, “selecting” a geographic strain from 
among closely-related forms of the same species, when there are no 
exterior differences which could be considered of practical importance. 
This selection by a browsing animal suggests differences in taste of the 
different pines and hence differences in chemical composition. Because 
the Black Hills pine has been more subjected to winter-killing than any 
of the others, and hence may be assumed to be more resistant to drying 
while in the dormant state, our imagination pictures a qualitative or 
quantitative difference in cell-sap which may give rise to winter hardi- 
ness. Without going into details, it is our impression that such differ- 
ences have already been demonstrated for apple twigs. That, how- 
ever, is not the main import of this note, which is to emphasize the 
fact that in such a widely-distributed species as western yellow pine 
varietal or geographic strains exist which are extremely difficult to 
recognize by any superficial criteria, under ordinary circumstances, but 
which, within a few years after planting are likely to prove of the 
greatest practical importance. 


C. G. BatEs. 
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Excursions of Foreign Forestry Associations 

The Swedish Forest Conservation: Association (Svenska Skogs- 
vardsforeningen) will hold a joint excursion with the Forest Conserva- 
tion Union of Norrland (Norrlands Skogsvardsférbund) from June 
19-21, 1927 at Vindeln in Northern Sweden where an inspection of 
the Kulbackslidens research forest will be made under the leadership of 
Prof. Henrik Hesselman. The forest holdings of the Robertfors Co., 
will also be visited.. Owing to the courtesy of the latter the expenses 
will amount to but 75 Swedish crowns. Registration should be sent to 
the secretary A. Holmgren Vasagatan 23-25, Stockholm. Number 
limited to 100. 

The German Forestry Society (Deutsche Forstverein) will hold a 
summer meeting and excursion from Aug. 21-27, 1927 at Frankfurt-am- 
Main. 

The program includes the following: 

“Cooperation between Science and Practice in forest Research.” 

(Led by Prof Hausrath and Landforstmeister Dr. Weber.) 

“White pine (P. strobus) as a forest tree.” 

(Dr. Wappes, Prof. Wanselow and Freiherr von Tubeuf). 

“Forest types.” 

(Forstmeister Dr. Rubner). 

Excursions will be made to the Frankfurt Communal forest, 
Taunus, Spessart, Schwarzwald and other places. Expenses are esti- 
mated at 15 marks per day, and registrations should be sent to 
ministerialdirektor, Dr. Wappes, Franz Josephstrasse 30, Munich, 
Germany. 

H. I. BAtpwin. 


Memorial to C, R. Pettis 


In order suitably to mark the grave of Clifford R. Pettis, near 
Paul Smith’s in the Adirondacks, the undersigned have been appointed 
as a special committee of the New York Section, Society of American 
Foresters. 

Mr. Pettis’ contributions to forestry in this state make it fitting 
that his grave should be marked in some manner to differentiate it 
from the ordinary family burial plot. As a tribute to the man and to his 
work, the funds for this purpose should be secured from the many 
persons throughout the state who were associated with him during his 
lifetime and who are interested in the same problems that he was. No 
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large contributions are desired, rather the hope is to let as many as 
possible of Pettis’ friends have a part in this memorial. 

If 400 people contribute $5.00 each, or 2,000 people $1.00 each, 
a sufficient sum of money should be secured. 

Several years ago Pettis suggested that he would like his grave 
marked with an Adirondack boulder. It is the intentibm to carry out - 
his wish and to place a small bronze tablet upon the boulder selected. 
The grave will receive perpetual care and, on Arbor Day each year 
flowers will be placed thereon. 

Contributions for this purpose may be sent to the Chairman, Arthur 
S. Hopkins, 23 South Pearl Street, Albany, N. Y., or to any member 
of the committee, before July 1. 

Very sincerely yours, 
A. S. Hopxins. Chairman. 
Netson C. Brown 
Ratpu S. HosMerR 
BarRINGTON Moore 
A. B. RECKNAGEL 
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Ohio Valley Section Plans for Meeting 

In order to give all of the members and visiting foresters plenty 
of time to make their plans, announcement has been issued for the fall 
meeting of the Ohio Valley Section of the Society. 

A feature of the meeting will be an itinerary covering a number 
of interesting plantations and forestry enterprises. Members of the 
section will meet Thursday night, October 7th, at Cambridge City, 10 
miles west of Richmond. Friday they will go South to see Roth’s 
planting of three acres of walnut 25 years old; Lizzie Myers’ virgin 
forest of 120 acres, including beautiful tulip, white oak and black hick- 
ory. One tulip tree was sold from this tract last year for $100; Lewis’ 
tract of 80 acres of pin oak, cow oak, sweet gum and other species form- 
ing the best second growth in Indiana; Denny Farm, including five 
acres of natural reproduction of sweet gum and red maple type on east 
side of woods; see Guthrie’s woodlot improvement project, with forest 
clearing reinforced by 10,000 planted trees. 

Friday night the meeting will be held at Clifty Inn. All discus- 
sions are confined to 15 minutes by the leader and five minutes by oth- 
ers. Four subjects will be covered at each meeting, each one to be dis- 
cussed by five men from five different states. 

Saturday will be spent at the State Forest, examining white and 
Scotch pine, which averaged 24 inches height growth annually. Time 
will also be given to hardwood planting failures, replanted to conifers, 
and an examination of nursery developments. The party will return 
to Clifty for the final discussions and papers, the subjects include For- 
Forest Education and Forest Publicity. Arrangements are in the hands 
estry Nursery, Control of Forest Diseases and Insects, Marketing For- 
est Products, Afforestation, the Woodlot, Taxation of Wood Lands, 
of Burr N. Prentice, Secretary, Purdue University, Lafayette, Ind. 


Annual Meeting of the New York Section 

Substantial action toward adequately financing the Society and em- 
ploying a trained executive, marked the annual meeting of the New 
York Section, held in the Regent’s Room of the State Education Build- 
ing at Albany, on February 2, 1927. 

The Section expressed itself almost unanimously as in favor of 
the increase in dues, and voted that for the next three years the dues 
for senior members of the Section should be $10 per year, and for 
members $5. Any surplus of this amount over what is needed for the 
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regular conduct of the Section’s affairs, will be turned over to the treas- 
urer of the Society, as substantial evidence of the Section’s recognition 
of the importance of the Society’s work. 

The meeting, with four dissenting votes, took a stand against the 
policy of soliciting funds outside the membership of the Society. 

Sadness was cast over the session by the untimelydeath of Clifford 
R. Pettis, who passed away suddenly on January 29, and for a few 
moments the members stood in silent tribute to the man who had for 
so long been one of the leaders of the Section, and a great force in New 
York forestry. 

Chairman O. M. Porter was authorized to communicate with Con- 
servation Commissioner McDonald, advocating the establishment of 
demonstration forests outside the State Forest Preserves, the advan- 
tages of which were discussed at the meeting. 

The Committees on Legislation and Forest Policy were combined 
on motion of Major Barrington Moore, and brief reports were made 
by Professor S. N. Spring, for the Program Committee, and by A. B. 
Recknagel, for the Section’s Committee on Standards. 

President R. Y. Stuart spoke at some length on the development 
of the Society, and the Section’s obligation to it. 

The program of papers included: 

Girdling of Hardwoods to Release Young Conifers—H. L. 
Churchill. 

Pulpwood Measurement—D. A. Crocker. 

Results of Recent Studies in the Consumption of Forest Products 
in New York State—R. C. Hoyle. 

Work of New York Wood Utilization Committee—A. B. Reck- 
nagel. 

Electrical Resistance of Wood to Determine Moisture Content— 
L. W. Rees. 

The entire program was characterized by vigorous and frank dis- 
cussion. 

The meeting closed with a dinner at Keeler’s, at which Herbert 
A. Smith, Editor of the Forest Service, spoke briefly on the responsi- 
bility of forestry, and S. T. Dana recounted the story of the Interna- 
tional Forestry Congress at Rome. 

A resolution was adopted, calling upon the Committee on Policy 
and Legislation, to examine critically the propaganda of the Associa- 
tion for the Protection of the Adirondacks, recommending regulatory 
control of logging on private lands in the Adirondacks, and the recom- 
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mendation of Governor Smith to a similar effect, and to report its find- 
ings to the Section at the August meeting. 

The invitation of Professor Nelson C. Brown was accepted for the 
summer meeting of the Society, at the time of the dedication of the 
State Ranger School at Wanakena. 

Twenty-seven members and 15 visiting members attended the ses- 
sions. Officers for the year include Chairman O. M. Porter, Secretary 
J. N. Spaeth, Executive Committee—H. L. Churchill, W. G. Howard, 
F. F. Moon, E. C. M. Richards. 


Appalachian Section Adopts Five-Year Program 

Approval of a five-year program of work, marked the Sixth An- 
nual Meeting of the Appalachian Section, held on January 16th at the 
Bent Creek Field Laboratory of the Appalachian Forest Experiment 
Station. The projects chosen include the following: 

1. Indexing the Proceedings of the Society, the Forestry Quar- 
terly, and the Journal of Forestry. This is to be undertaken by the 
entire Section, under the leadership of a committee headed by E. F. 
Korstian. Investigation will be made of work done by others in this 
line. 

2. Continuation of the Work of the Committee on Forestry Edu- 
cation in secondary schools and those up to collegiate grade. 

3. Encouraging preparation of papers on “Valuation of Forest 
Lands for the Production of Timber Crops.” 

4. Stock-taking Survey of Appalachian Region, through a new 
Committee (to include A. C. Shaw). 

5. Continuation of Study of Private Forestry Practice, by 
strengthened committee under leadership of Verne Rhoades. 

Chairman E. F. McCarthy reported that eight men had been elected 
to Society membership during 1926, and the Section unanimously en- 
dorsed the nominations for membership of six new men and one ap- 
plication for senior membership. Authority was granted the Executive 
Committee to send out new member nominations at any time and to call 
for letter ballot. 

After lunch at Bent Creek, which was served by the ladies, Mc- 
Carthy, Sims and others gave a demonstration of archery, the ancient 
art of foresters. 

The Section adopted a strong resolution favoring the increase in 
dues when a new and more moderate proposal is submitted. 

In the evening a dinner was held at the Battery Park Hotel in 
Asheville, at which Paul G. Redington told of the annual meeting of 
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the Society at Philadelphia, and Mr. Rue described the development of 
a new pulping process at the Forest Products Laboratory. Healthy dis- 
cussion added interest to all the sessions. 

Society Represented at Pan-Pacific Conference 

C. S. Judd and T. C. Zschokke represented the.Society of Ameri- 
can Foresters at the Pan-Pacific Conference, held in Honolulu April 
11-16, 1927. Report of the forestry discussions will appear later. 

Society Members Meet at Southern Forestry Congress 

Twenty-five members of the Society, representing seven Sections, 
met for dinner at the Lumbermen’s Club at Jacksonville, Florida, on 
the evening of March 23, the second day of the Ninth Southern For- 
estry Congress. President Stuart spoke briefly on the responsibilities 
of the Sections to the Society as a whole, and members from various 
parts of the South discussed the future of the Society. It is hoped 
that meetings of this character can be held at all of the larger confer- 
ences, from time to time throughout the country. 

North Pacific Section Considers Live Questions 

Discussion of private forestry practice occupied the center of the 
stage at the January 28th meeting of the North Pacific Section, held in 
Portland. Thirty-five members and visitors were present. 

Chairman C. S..Chapman introduced Captain John B. Woods, For- 
ester of the Long-Bell Lumber Company, who gave his answer to the 
question “What is Private Forestry in the Pacific Northwest?” Cap- 
tain Woods’ paper was printed in the February 1927 issue of the Tim- 
bermen, and will appear in a later number of the Journal of Forestry. 
Captain Woods reviewed the experience of his company in different 
parts of the United States, pointed out the necessity to justify the nec- 
essary investment in protection and reforestation of cut-over land, and 
sounded a note of encouragement in the value of well stocked land, as 
a salable property. Small second growth in the South, he said, had 
quadrupled in value during the past five years. 

Private forestry in the Pacific Northwest, he declared, has the ad- 
vantage of starting while virgin forests remain, and at a time when 
the development of forestry can better be forecast, than ever before. 
Operators can profit also, he said, by the technical experience of for- 
esters who have been struggling with the problem for years. 

Captain Woods stated his conception of forestry as going back 
all the way to the lands, and defined it as “a sustained effort to utilize 
completely the timber producing capacity of land.” 
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Meeting for the first time outside of Portland, in the rooms of the 
Tacoma Chamber of Commerce, on February 16, 1927, the North Pa- 
cific Section tackled the subject ‘““How to Make the Public Forest-mind- 
ed,’ E. T. Allen leading the discussion. 


Mr. Allen, with experience which perhaps no other man has had, 
reviewed the progress of securing public support for forestry, em- 
phasized the advances of the past few years, but declared that even 
greater future effort was needed. Mr. Allen stated that he believed 
law enforcement was important enough to warrant the employment of a 
special constabulary in all states, to police camping places and to en- 
force general observance of forest fire laws. He also ventured that 
operators could be convinced of the wisdom of brush disposal, leaving 
seed trees and similar matters, in the same way that they have been 
won over to fire protection. 


Sharp discussion followed Mr. Allen’s address. John D. Guthrie 
spoke of the need for getting news before the public, and suggested lo- 
cal Chambers of Commerce as a suitable medium. Burt Kirkland 
thought that not more than 50 per cent of forest land in the Northwest 
would mature a crop under present practices of fire protection, and 
declared that the situation needed much improvement. State Forester 
George C. Joy agreed to this need, but pointed out that many areas never 
burn over after the first disposal of slash. 


Dean Hugo Winkenwerder spoke on the need for taxation legis- 
lation in Washington, reaffirming his belief in the theory of a nominal 
annual land tax, and a yield tax on the crop when removed, as a means 
of keeping cut-over lands on the tax rolls. He paid tribute to Senator 
J. W. Shaw, who has been a champion of progressive forest legislation 
in the Washington State Senate, and who, in addressing the Section 
meeting, declares that more education was needed to bring about con- 
certed action in the Legislature. The State as well as private owners, 
he said, would have to go into the business of growing trees. 

Dean Winkenwerder also paid tribute to Representative Clarence 
W. Saunders, Chairman of the Washington House Committee on For- 
estty and Logged-off Lands, who declared that the interest of the general 
public was the principal one involved in the perpetuation of the State’s 
greatest industry, and that no stone should be left unturned to insure 
reforestation. 

Thirty-two members attended the session and the chairman pointed 
out that this section perhaps covered the widest territory, and actually 
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had the largest membership of any section of the Society, drawing as 
it does, from Alaska, British Columbia, Oregon, Washington and Ha- 
waii. T. T. Munger, Director of the Pacific Northwest Forest Experi- 
ment Station, who had been designated to lead the discussion, made the 
following points: 

“What is practice of forestry? Noy 

“In Oregon there are many other things that a timberman can do 
in the way of practicing forestry besides planting young trees. 

“The protection of stump land against fire may appear on the sur- 
face to be forestry, but it is not necessarily forestry. 

“A purchase of second growth timber, as a speculative venture, 
may appear to be forestry, but this is not necessarily true forestry. 

“The practice of forestry is largely a matter of psychology. An 
operator must think of the matter as a continuous crop. 

“Even sustained production may not necessarily mean the practice 
of forestry. 

“The motive of the operator must be analyzed before it can be 
known whether he is practicing forestry or not.” 

Mr. Munger’s comments started a very lively argument as to the 
advisability, or practicability, of classification of forestry practice upon 
a man’s declared intention, or upon his actual procedure and actions. 

Mr. E. T. Allen stated that it was all right for the large operators 
who owned wide acres of reserve timber and sufficient money to hire 
foresters, to make a big noise in the press and in other ways about their 
declared intention to practice forestry, but the little fellow, or the op- 
erator who is about cut out can not do this. Nevertheless the little fel- 
low who is keeping out fires and letting the little trees grow, is practic- 
ing forestry just as much as the fellow who tells the world about it. 

Mr. Allen defined the practice of forestry as “keeping the land 
productive—keeping the little trees growing—one year or for any pe- 
riod.” 

Mr. C. M. Granger stated that he had been giving this subject 
much thought. He said that we would be going far afield if we try to 
classify the matter according to declared intention rather than actual 
practice. The two can not be separated. The selection of a measuring 
stick to use in determining whether forestry is being practiced is a dif- 
ficult one. This measuring stick should be a list of practices which the 
operator should be expected to follow. We should set up a pretty high 
standard to be considered from a long range viewpoint. 
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Mr. Granger said that the proposed survey of private forestry or 
a definition of the practice of private forestry, if one is decided upon, 
is not a movement to cast credit or discredit upon the owner of the 
land. 

Others who contributed to the discussion were Osborne, Langille, 
Gibbons, Jacobson, Chapman, Collins and Ramsdell. 

The March 25 meeting of the Section was addressed by L. F. 
Cronemiller, Assistant State Forester of Oregon on “Slash Disposal in 
Selective Cedar Operations” and by George C. Joy, State Supervisor of 
Forestry for Washington on “Improving Our Slash Disposal Practice.” 
Both papers are timely contributions and will be briefed for an early 
issue of THE JOURNAL. 


A Plan for Employing a Paid Executive 
March 11, 1927. 
Mr. S. B. Detwiler, 
Bureau of Plant Industry, 
Washington, D. C. 
Dear Detwiler : 

Our discussion of the ability of the Society to employ an executive 
secretary or manager resolves itself to the proposition of whether the 
members desire to enlarge the scope and influence of the Society. On 
this point there is a diversity of opinion, and it is difficult to outline the 
duties of a manager until these conflicting views are compromised to 
something approaching a common desire. 

Since its inception the Society has been a common forum mainly. 
for technical discussions, and its outstanding achievement has been the 
publication of a technical journal. Its influence per se on legislation 
has not been great. Few if any of the 1,300 members hold their pres- 
ent positions by virtue of their membership in the Society. The em- 
ployment of foresters by private concerns can not be credited to the 
efforts of the Society. Owing to the limited circulation of the JouRNAL 
it has not been a force in public education, nor has it attempted to bring 
before prospective employers just what the forester can do. Now the 
question is: should these things be attempted by the Society? 

Personally I am not in favor of the Society invading the field of 
general propaganda now held by the forestry associations. That cer- 
tainly would not be the work of a manager, but surely the Society should 
and can be of greater help to its individual members. The profession 
of forestry should no longer be a voice crying in the wilderness, it 
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should be recognized as an economic necessity in our civilization. For- 
estry should no longer be a cause, it should be a business. The forester 
has something to sell, he is no longer a missionary. Yet, every year 
men graduate from our forestry schools who after spending two or 
more years each and several thousand dollars preparing to do something 
in the profession, are unable to secure positions as foresters. It is not 
as if there was no work to be done. There is room for hundreds of 
such men if only the prospective employers knew that the forester would 
be of value to them. Think of the large number of woodland owners 
for whom the forester could make or save money, but who do not 
know it. The field of private employment for the forester has never 
been exploited. In my judgment a manager of the Society could justify 
his salary working in that field alone. 

He could: 

a. Determine what foresters are now doing in private employment 
and whether their services are appreciated ; 

b. Place this information before all prospective employers in the 
same fields and help the men placed in positions to make good; 

c. Help the misfits into congenial employment ; 

d. Keep before the public, through the use of special articles and 
other methods, what the forester can do and how his knowledge 
can help the many branches of industry related to the forest. 

e. Seek new fields of employment for the forester which he is 
unable to discover himself; there are new fields not yet opened 
which the forester could occupy by merely taking a special 
course or two or by majoring in that special subject. 

f. Cooperate with the secretaries of other professional societies, 
which would strengthen the general standing of the Society. 

The profession lacks unity. We are not united in professional 
pride. A wholesome self-respect demands that the members of a pro- 
fession be proud of it, but this attitude is difficult even to assume if one 
is unable to meet the demands of a decent American standard of liv- 
ing. It is well enough to talk about public service, but a man must first 
provide for himself and family before he can afford to be philanthropic 
with his time. A better understanding by the public of what the for- 
ester can do will remedy this situation and the activities of an efficient 
executive will go a long way toward that end. 

It is pretty generally agreed that a paid executive would be a good 
proposition for the Society but the big difficulty is to find funds to pay 
him for the first few years, and here are some suggestions on that sub- 
ject :— 
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The advertising in the JouRNAL could be greatly increased by 
systematic effort. 

There are scores of “members” who by training and experi- 
ence should be raised to “senior membership.” 

The question of raising the dues has not been put to the mem- 
bers in quite the right light. All calculations I have seen have 
been on the basis of immediate results. This is too much to 
expect. It will take any man a year to find himself on that 
job. Why not consider the proposition on a five-year basis? 
Suppose the dues were $8 for members, what would $40 spread 
over a five-year period be to the average man in the profes- 
sion, if he could be assured that the profession would in that 
time be on a better basis. Certainly it has paid other societies 
to have an executive, or they would not have continued the 
practice. 

Appoint a committee of 100, each of whom will agree to raise 
in some way one per cent of the difference between what the 
Society can now contribute toward the salary of the executive 
and the amount actually required to meet the cost, and that he 
will do so for a period of three years. The amount to be raised 
by each member of the committee would certainly not exceed 
$50 for the first year, and probably much less for the remain- 
ing two years. Surely 100 members can be found who will 
serve on such a committee. This plan would give the execu- 
tive a fair chance and at the same time test the value of the 
idea. There are various ways by which the members of that 
committee could raise these funds; by getting new members, 
by securing advertising for the JouURNAL; by obtaining private 
contributions or by digging into their pockets for it. I am 
willing to be one member of such a committee. 


If all the members of the Society could know the vast amount of 
work that the officers are called upon to do and could realize the per- 
sonal sacrifice that you, Zon Dana and other officers have made for the 
Society, and could see Bob Stuart’s desk as I did the other day, they 
would be chagrinned as I was to realize that they had not been willing 
sooner to share these burdens by a slight increase in dues. 


Yours sincerely, 
Harris A. REYNOLDS, 
Secretary. 


The New York State College of Forestry 
SYRACUSE UNIVERSITY 


Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A Sr hes course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres at 
Syracuse, three other experiment stations, the Roosevelt Wild Life Forest, eepeiment 
Station, and experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant. 


and an excellent reference library offer unusual opportunities for investigative work 
For further information"address FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of twu thousand acres, 16 years under 
Management on a sustained yield. Large variety of silvicultural 
treatment in progress. Logging, milling, and marketing annually 
carried on. Extensive plantations established from the Forest nursery. 


Competent | Rigs students accepted as candidates for degrees 
of M. F. or D. S. . 


RICHARD T. FISHER, Director 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 


The Forest Department offers a four years’ undergraduate curriculum, 
leading to the degree of Bachelor of Science in Forestry. 

Opportunities for a full technical training, and for specializing in prob- 
lems of the Northeastern States and Canada. 

For catalog and further information, address 
JOHN M. BRISCOE, Orono, Maine 


wIR ANE, FORESTERS PRISM BINOCULAR Seach size” $15.00 


VEST POCKET. 
ilip Pope, U. 8. Vet. Hospital, Walla Walla, Wash., says: “Comparii it with 
PERI NS eae Sinha cannot ae any superiority in the tes expanavelginectt S20 etnaae) wii shalescer, 
Mirakel, German 5 or 7-power, 5 and 7 0z. Universial Focus, (once focused, focused 
for life and for all distances between 30 feet and 30 miles,) pocket binocular $25 & $35 
6 or 8-power, 20 02........... $19.50 8-power, 32 mm, 26 oz........... $26.10 
10-power, 30 mm, 22 oz........... $25.75 
Everything tn Glasses from a Zeiss down, sent postpaid on approval. 


J. ALDEN LORING, Box L, O-WE-GO, N. Y. 


Forest Management Plans. Economic and Statistical Studies. 
Valuation Surveys. Studies in Second Growth Problems. 


BANZHAF & WATSON, INC. 


MILWAUKEE NEW ORLEANS 


P. T. COOLIDGE 


Forest Engineer 


TIMBER ESTIMATES AND MAPS 


Reports on Timberland 
Properties 


31 Central Street, BANGOR, MAINE 


AMERICAN FOREST REGULATION _, 2/7, Pages 


6 by 9 Inches 

Part 1. Introduction, regulation policy and sustained yield, management subdivisions, 
rotations, normal forests, and regulating the cut by various methods. Quiz questions on 
all chapters. 

Part 2. Four chapters on correlations of regulation and growth in extensive American 
forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. 

Appendix: Forestry management in nine European States after Martin, financial 
rotations after Endres, data on forest management on American National Forests and on 


Savoie forests, France. 
Paper Edition, $2.75—Cloth Edition, $3.25 

If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash orders 
of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 postpaid) 
has been established for the paper edition of American Forest Regulation without part 2, 
which may be too advanced for the needs of some forest schools. 

Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. 
(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


YALE SCHOOL OF FORESTRY 


Established in 1900 


A graduate department of Yale University, offering a two- 
years technical course in forestry leading to the degree of Master 
of Forestry. 

Special opportunities are provided for advanced work and re- 
search in the laboratories and the school forests. 

For further information and catalog address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the Rockies 


The Colorado School of Forestry 


COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. , 
An extremely attractive combination five-year course—degrees, Bachelor of Science 
at end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 


Send for a Prospectus. 


Balsam Wool 


and the Weyerhaeuser Program 
of Complete Utilization. 


The first commercial development in the 
Weyerhaeuser program of complete utilization 
and elimination of waste is Balsam-Wool, an 
efficient building insulation against heat, cold 
and sound. 

Balsam-Wool is made from wood fibers put 
together in a ‘“‘fleecy’’ wool form between two 
sheets of tough, kraft, waterproofed paper. 
Laboratory tests conducted at the C. F. Burgess 
Laboratories, Madison, the Armour Institute, 
Chicago, and the University of Minnesota have 
definitely established its superior insulating 
efficiency over other commercial materials for 
the same purpose. 

Applied in the walls and roofs of buildings, 
Balsam-Wool is a double action conserver of 
natural resources. Made from a product that 
formerly was waste, it can properly be called a 
factor in the conservation of our forest re- 
sources. And because it saves from 1/4, to 14 
on fuel it is an aid in the conservation of the 
nation’s supply of coal and oil. 

For the complete story of Balsam-Wool send 
for the booklet “House Comfort that Pays for 
Itself.” 


WEYERHAEUSER FOREST PRODUCTS 


F irs t in the National Forests 


; HE leading species in the vast forest area con- 
trolled by the United States Forest Service is 


sGuG 
uglas Fir 


In the region west of the Cascade Mountains in 
Oregon and Washington is concentrated the finest 
stand of this superior wood, with Sitka Spruce, West 
Coast Hemlock and Western Red Cedar as associ- 
ated species of high potential value. 


In the mountainous portion of this territory a 
large portion of this timber is in the National For- 
ests. Where the forestry problems are most difficult, 
the forests are largely under the administration of 
the Forest Service. The timber in the lowlands and 
on lower mountain slopes, presenting the most fav- 
orable opportunities for the practice of forestry, is 
largely in the hands of private owners. 


Surely an ideal situation for the development of 
a forestry policy that will bring results! Here is a 
situation that should interest every true forester. 


Extension of markets for Douglas Fir and associ- 
ated species, and a wider appreciation of the true 
worth of these woods, is hastening the day when in- 
tensive forestry will become profitable in America. 
An illustrated booklet on the uses of Douglas Fir 
will be mailed on request. Address, West Coast 
Lumber Bureau, 560LL Stuart Bldg., Seattle, Wash , 


America’s Permanent 


Lumber Supply W123FO 


Doug! as Fir 


Important West Coast Woods 
Douglas Fir - West Coast (Sitka) Spruce - West Coast Hemlock - Western Red Cedar 


PUBLISHING 
CO. ST. PAUL 


Book Publishers 


Specially equipped for 
Printing and Binding of 
Books and Periodicals in 
large and small editions. 
Publishers of Agricultural 
and Technical Books and 
Fiction Editions. Jobbers 
of Text and Special Books. 


Home of 


“THE JOURNAL OF FORESTRY” 
“THE FARMER” 


The Northwest’s Only Weekly Farm Paper 
and 


“THE FARMER'S WIFE” 


A National Magazine for Women 


55 to 79 EAST TENTH STREET 
ST. PAUL, MINN. 


i 


\ Sections of the Society of American Foresters for 1927 


i - Allegheny 
F, w. Besley, ‘Can 1411 Fidelity Building, Baltimore, Md. 
J. H. Preston, Vice-Chairman, c/o Hammermill Paper Co., Erie, Pant 


H, Ne Round, Secretary-Treasurer, — -Forester’s Office, Pennsylvania Ke Re ‘Con: 
- Philadelphia, Pa. ae SNe 
California. 


AEE Hill, Chairman, 1408 Grand Ave., Piedmont, a CN epee - 
. S. Baker, Secretary, 305 Hilgard Hall, Berkeley, Cale} : bees 


Central Rotky Mountain — 
E. W. Tinker, Chairman, Forest Service, Denver, Colo.” 
FW. Spencer, Vice-Chairman, Forest Service, ‘Denver, Colo. 
; D. Cochran, ee Forest Service, ‘Denver, Colo. — 


: : Gulf States | : : 
Ez. 0. Siecke, Chaienaa ‘Agticulraral: Mechanical College, Gollesé Shed Texas. 
ae H. Capes PECFetary, 400 Interstate Bank Bldg, ve ew Orleans, Ta. 


: Intermountain eee eens See 
: c L. Forsling. President, Forest Service, Ogden, Utah. ae 

-R. E. Gery, Vice- President, Forest Service, Ogden, Utah: 

f Tye F, Watts, Se ae ‘Forest Service, Deden: Utah. 


- «Minnesota  «. 
e Henry Schmitz, Chitoned Univer: Farm, St. Paul, Mian’ 
; Ss. A. Graham, Secretary, University Farm, St. Paul, “Minn, 


‘New England — a ek ee 
. Karl W. Woodard. Chairman, New Hampshire University, Durham, N. ee S 
—H. O. Cook, Secretary, State House, Boston, Mass. 


: - New York : aps 
-O. M. Porter, Ohatoka. c/o American Paper & Pulp Association, 18 East 4ist 
St., New York City, N. Y. ; 

= ee, Bentley, Jr., Secretary, Cornell University, Ithaca, ‘N. Y.. 


Northern Rocky Mountain 
-M. H. Wolff, Chairman, Forest Service, Missoula, Mont. 
es ‘Ss. Olson, ‘Secretary-Treasurer, Forest Service, ‘Missoula, ‘Mont. 


oe North Pacific SEE 
Cc S. Charan Chairman, Weyerhaeuser Timber Co., Tacoma, Wash. 
A. H. Fiedeson, Secretary-Treasurer, U. S; Forest Service, Portland, Ore. 


s ; Ohio Valley 
Charles G es Chatanan, Department of Conservation, tdinnepolis, tad 
Burr N, Prentice, Secretary, Purdue University, West Lafayette, we 


Southern Appalachian | 
E. Fr McCarthy, Chairman, Room 610, New Medical Bldg., Asheville, N.C. 
.’R. S. Maddox, Vice-Chairman, State Forester, Nashville, Tenn. 
Meo F. W. Haasis, Secretary, Appalachian Forest Experiment Station, Asheville, N.C 


fe Southwestern — 
is “Hugh G: Cie: Vice-Chairman, U. S. Forest Service, ica ne N. M. 
% puny Ratidiee ‘Secretary, Forest Service, Albuquerque, N. M 


ae ‘Washington ; 
R C Sticbher. President, Timber | Section, Bureau af Internal Rewie Wash- 


at ington, 
gi diel Gill, Sécretary treasurer, American Forestry Association, +1523 L St, N. Ws 


Washington, D.C. 
Roy G. Pierce, Member Beenie Committee, Bureau of Plant Industry, Office 


of ae Rust Po, Washington, D. C. 


: Wisconsin 
‘¢ Vi: Sweet, SCheiruad Forest Products Laboratory, Madison, Wis. 

LG: Wilson, Secretary, Eero ie antares Bldg., University of Wis- 
~ consin, ete Wis. : 


he ores 


ry 
n 
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